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Industrial Power 


EFORE the use of electricity became 

general, it was difficult to know how 
much power a plant was generating or how 
the power was distributed among the dif- 
ferent departments. 


In many industries the cost of power was 
such a small item in the total expense that 
executives gave it little attention. 


The records that engineers talked about 
and by which the performances of engines 
were known, were those of the large water- 
works engines where the output was easily 
measurable and the power the total expense. 


With the coming of the central station 
where power is the whole output, increased 
attention was paid to efficiencies and pos- 
sible methods of reducing the cost of power 
production. 


This and the mounting cost of fuel and 
other items of power cost have encouraged 
the operators of industrial plants to in- 
vestigate some of the possibilities of recent 
developments. 


Improvements in boiler-furnace design, 
mechanical methods of feeding the fuel, 
whole or pulverized, make possible large in- 
creases of efficiency and of capacity. High 
pressures and temperatures make it possible 
to run engines or turbines against high 
back pressures at the same steam rate that 
they ran condensing, making the exhaust 
available at no extra cost for heating and 
process work, 


Superheat makes possible exhaust steam 
that is devoid of moisture, and the turbine 


provides an exhaust that is free from oil. 


If an industrial establishment has use for 
a limited quantity of exhaust steam, it may, 
by the use of sufficiently high pressures and 
temperatures and highly efficient prime 
movers, be able to generate its required 
power on the amount of steam required for 
heating and processes. 


The bleeder turbine and the multi-stage 
engine permit steam to be taken off for 
other than power purposes at any pres- 
sure, while the rest goes on to the condenser. 


The cheapest way to generate power 
known to man is to use the prime mover as a 
throttle valve between a high-pressure and 
a low-pressure system. If the low-pressure 
system can absorb all the steam passed 
down from the high and return its con- 
densate to the boiler, the efficiency of the 


cycle is one hundred per cent. 


And the process may approach one 
hundred per cent utilization because even 
the radiation often serves a useful purpose. 


This issue of Power is largely devoted to 
power in the industries. We shall be glad 
if it inspires attention 


to and discussion of LA 
the large possibilities a 
in that direction. i > au) 
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Combined High-Pressure Power 
and Heating Plant 


By R. D. DEWOLF 


Asst. Supt. of Kleetrical Dept., 





PULVERIZED-COAL boiler plant fur- 
nishes steam at 380 lb. per sq.in. to a 
exhausting into heating mains at 
5 to 15 lb. per sq.in. gage, 
live-steam service for 


turbine 
pressures from 
with supplementary 
heavy demands. 











FTER a careful investigation of the possibilities 
for central-station heating in the business dis- 
trict of Rochester, N. Y., the Rochester Gas & 

Electric Corporation decided last fall to build a new 
steam-generating plant and distribution system in- 
tended ultimately to cover the business district of the 
city. 

A study of costs led to the choice of 380 lb. per sq.in. 
pressure, the steam to be passed through a non-con- 
densing turbine and reheated to from 20 to 40 deg. 
superheat before delivery to the low-pressure system. 

The distribution system hieh-pressure 
and low-pressure lines with a return line for the con- 
densation from the heating customers. The low- 
pressure system is designed to take care of apvroxi- 
mately 80 per cent of the maximum demand when the 
outside temperature drops to zero. The other 20 per 
cent will be supplied through the high-pressure svstem 
by means of reducing valves at the far ends of the sys- 
tems. This method reduces the investment in the low- 
pressure system and gives a_ relatively inexpensive 
method of taking care of peak loads of short duration. 

The high-pressure and low-pressure steam pipes and 
return lines are inclosed in a concrete duct. Both steam 
lines are insulated with a laminated type of all-asbestos 
insulation, the return line being left bare. In addition 
to these three pipe systems, a single low-pressure line 
has been built through a district requiring low-pressure 
steam only. 

A tract of land was purchased near the center of dis- 
tribution, large enough to accommodate a final plant 
double the size of the plant now being built. This 
tract runs from one street to another, and the second 
half of the plant will be practically a duplicate of the 
first, permitting receipt of coal at either end of the 
plant. 

The present plant is approximately 62 ft. wide by 
115 ft. long, and provision has been made for installing 
two boilers at present, a third unit in the future, con- 
siderable substation equipment, and space for two tur- 
bines. The turbines will be located in the basement. 
one of these machines (a 3,000-kw. unit) to be installed 
at present and the unit in the future. The 
building stands approximately 80 ft. high. 

The 


consists of 


second 


of high-pressure 


design 


boilers are a_reecent 





Rochester Gas & Electric Co. 
units, each boiler containing 9,580 sq.ft. of boiler- 
heating surface, with sufficient integral economizer 


surface to bring the total to 11,220 sq.ft. Each boiler 
is made up of eight unit sections in width, reduced to 
six units wide on the rear section of the boiler proper. 
and six economizer units. Each boiler is designed to 
deliver a maximum of 120,000 lb. of steam per hour at 
380 lb. per sq.in. pressure. Superheaters are installed, 
designed to give about 125 deg. superheat. 

Economizers having 4,707 sq.ft. of surface, are in- 
stalled above the boilers. They are of the baffled type, 
and the gases pass from the economizer to an induced- 
draft fan with double motor drive. A 15-hp. motor 
drives the fan up to about 20 per cent of boiler rating. 
Above this rating a 75-hp. motor will drive the fan up 
to 400 per cent of boiler rating. Slip-ring variable- 
speed motors are used, driving the fan through spur 
gears. The smaller motor is in gear at all times, and a 
magnetic clutch is provided between the large motor 
and the gear so that it is disconnected except at the 
high rating. When the smaller motor is driven above 
synchronous speed, it will be automatically disconnected 
from the line by a reverse power relay. 

The economizer somewhat novel in that it 
designed to carry a maximum of only 15 or 20 Ib. per 
sq.in. pressure. The discharge headers of the econ- 
omizer are connected to a drum in which is a float con- 
trolling the water admitted to the economizer and 
designed to maintain a constant level in the drum. This 
drum is vented to the low-pressure steam distribution 
system so that anv steam generated in the economizer 
will be taken off in this way. 

The boiler-feed pumps are between the economizer 
and the boiler, taking their water from the economizer 
drum under about 30-ft. head. Feed-water regulators 
control the admission of water to the boilers. 


is is 


POWDERED-COAL EQUIPMENT 


The necessary unit mill pulverizing capacity is pro 
vided to drive these boilers to 400 per cent of capacity. 
Each boiler is provided with one 2,000-lb. mill and tw« 
7,000-lb. mills. The small mill has the exhaust far 
built in as an integral part of the mill, but in the cas 
of the 7,000-lb. mills the exhauster is separate fron 
and mounted just above the mill, together with th: 
feeders for the large mills. The mills are provided 
with constant-speed alternating-current motors and th« 
exhausters with slip-ring variable-speed motors. Th 
firing will be vertical, one burner being provided fo 
the 2,000-Ib. mill and two burners for each of the 7,000 
Ib. mills. The burner for the small mill is on the cent¢ 
line of the boiler with the burners for the large mil! 
located symmetrically about the center line, to give 
uniform flame distribution in the furnace with any « 
the mills in operation. 

The furnaces have a total volume of approximate) 














ro 


we 
far 
as¢ 
‘on 
th: 
ded 
the 
Th 
fo 
000 
nte 
mill 
ve 


ate] 














December 1, 1925 


10,000 cu.ft., or about 0.9 cu.ft. per 10 sq.ft. of boiler- 
heating surface. A design developed by the author is 
used in the construction of these furnaces, these being 
made up of special brick, the side walls and the arch 
construction proper being built out of the same brick. 

As indicated in Fig. 1, the front and back walls are 
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and expansion, and repairs may be made at anv point 
without disturbing the remainder of the wall. Six-inch 
I-beams carry the weight of the walls, in vertieal see- 
tions 82 in. high, each section carried on an anele clip 
riveted to the I-beam. 
sections 


Any one of these 32-in. vertical 


can be removed without 


disturbing the one 
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Fig. 1- 
nace side walls are corbeled in and protected by water tubes. 
Vertical. The lower two to three feet are built of ordi- 


firebrick, and above 
‘ely of the special brick. 


this point the walls 
As indicated in Fig. 


are 


1A, 


th lower 16 ft. of the side walls are corbeled in toward 
{ urnace, the remainder of the side walls being ver- 
{ The front portion of these walls is 30} ft. high, 
‘ mn the sides back of the arch, 41} ft. The design of 
t brick used is such as to provide for contraction 
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Cross-section of plant showing compactness of layout, coal delivery and section through furnace 


P3—-Second air enters furnace through openings in front walls. 


above or below it. Special asbestos millboard will be 
clamped to the outer flanges of the 6-in. I-beams, to 
provide a space between the brick and the millboard, 
through which air will be circulated and preheated 
before going to furnace or pulverizing mills. 

A novel feature incorporated in the design of the 
arch proper is shown in Fig. 1. The horizontal por- 
tion of this arch is rigidly supported by 4-in. I-beams, 
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and the vertically inclined portion is flexibly suspended 
by rods so that this slab can swing in or out or rotate 
around the suspension, to take care of the expansion or 
contraction of the arch itself or of the boiler. No 
packing is required between this arch and the boiler 
drums, as the motion referred to keeps the vertical 
arch always in contact with the boiler drums or the 
horizontal portion of the arch. 

As indicated in Fig. 1B, secondary air openings are 
provided in the upper half of the front wall between 
each pair of 6-in. I-beams, the space between these 
[-beams being blocked off at mid-height. The sec- 
ondary air for combustion is taken in at the bottom of 
the side walls, passes up through the space between the 
6-in. I-beams to an air duct not shown on the drawing, 
which conveys the air to a duct along the front wall. 
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Fig. 2- 


The truck turntable facilitates receipt of coal 


Damper control is provided in this duct across the front 
of the furnace so that the air entering the space be- 
tween the 6-in. I-beam and the front wall can be 
controlled. 

In addition to the duct taking air to the front. a duct 
is provided connecting the high portion of the side wall 
with a duct that supplies preheated secondary air to 
these burners, likewise under damper control. 

Secondary air openings are also provided in six of 
the spaces between the 6-in. I-beams in the lower por- 
tion of the front wall. The air for these will be taken 
in at the bottom of the front wall, dampers being pro- 
vided in each vertical duct between the I-beams. The 
remaining eight vertical ducts between the I-beams in 
the lower portion of the front wall are connected to a 
common air duct from which preheated air is delivered 
to the pulverizing mills. It is believed that supplying 
the mills with this preheated air will make it possible 
to handle very wet coal without material difficulty. 

Water screen tubes are provided on the side walls 
and rear wall of the furnace. The side-wall tubes are 
spaced on 183-in. centers and are connected to headers 


at the bottom and top of the furnace. In the case of 
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the rear wall tubes it was felt that the ordinarv tile 
baffles between boiler units might cause excessive build- 
ing up of ash, and therefore these tile baffles were 
replaced by an additional 3i-in. tube, coming out of the 
upper B unit of the boiler and brought down midway 
between the outermost tubes of the A units. This 
tube from the top of the boiler runs into a connection 
box just above the bridge wall, and from this connec- 
tion box a second tube runs to the lower portion of the 
rear wall, where it is brought out to a header. 

The gases from the induced-draft fans pass through 
the roof to a flue which delivers them to a stack carried 
by the steelwork of the building immediately above the 
center of the bunker. The stack is 170 ft. high by 9 ft. 
in diameter, of reinforced concrete. 

Coal will all be trucked into this plant. To facilitate 
handling the trucks, turntables are provided, one of 
which is shown in Figs. 1 and 2. A truck will be driven 
on the turntable, turned to the correct position for 
dumping, and after dumping, turned so that it can be 
driven head on out of the building. These turntables 
are directly above the basement coal bunkers. 

As indicated in Fig. 1, coal is delivered by chutes to 
an apron conveyor which delivers it over a magnetic 
separator to a bucket conveyor by which it is lifted to 
the coal bunkers at the top of the building. The con- 
veyors are motor driven with interlocks so that the 
apron conveyor cannot be started unless the bucket 
conveyor is in operation; and also so that a stopnage of 
the magnetic separator or the bucket conveyor will stop 
the apron conveyor. From the bunkers, coal flows by 
gravity through chutes to feeders which deliver it to 
the pulverizing mills. 

A large tank in the basement receives the condensa- 
tion returns from the heating system and receives the 
makeup water. Centrifugal pumps deliver this water 
to the economizers, and boiler-feed pumps take the 
water from the economizers and deliver it to the boil- 
ers. Two economizer feed pumps and two boiler feed 
pumps are installed initially. One of each is driven 
by a motor, the other by a turbine. 


OPERATING FEATURES 

The plant is laid out for minimum operating labor, 
one man and a helper per shift. All the operating 
equipment is located on a single operating floor in the 
space between the main columns carrying the overhead 
bunkers. On this floor will be located the variable- 
speed motor-driven exhausters for the large pulverizing 
mills, the coal feeders for all the mills, the boiler-feed 
pumps, the control for the induced-draft fans, and the 
necessary switchboard and instrument panels for the 
operation of each individual boiler and its equipment 
Control panels for the two boilers now being installed, 
and the future third boiler are grouped so that one 
operator can easily handle all the equipment. The coi- 
trol panels will include the usual pressure instrument 
draft gages, meters, CO, recorders, etc. 

A 3,000-kw. non-condensing turbine will be installed 
initially. This turbine takes steam at 375 lb. pressure 
and exhausts at such pressure between 5 lb. and 15 1). 
gage as may be required to deliver the required steam 
through the low-pressure distribution system to heat- 
ing customers. A special back-pressure control is pro- 
vided, which can be set to maintain any desired back 
pressure and will automatically increase or decrea<e 
the amount of steam taken by the turbine as the back 
pressure may decrease or increase. 
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The generator is a 4,150-volt alternating-current ma- 
chine delivering current directly to a 4,150-volt dis- 
tribution system and, as previously indicated, the load 
carried by this generator is controlled by the demand 
for steam so as to maintain a given back pressure. 

This turbine is designed to operate automatically 
without constant supervision. Automatic devices are 
installed so that in case the lubricating oil reaches too 
high a temperature or the oil pump fails to deliver oil, 
or the generator overheats, or the machine is thrown 
out of balance and vibrates, the unit will be auto- 
matically shut down and disconnected from the bus. In 
this event, reducing valves are provided to supply steam 
to the low-pressure distribution system. 

The exhaust from the turbine, before passing to the 
low-pressure steam distribution system, passes through 
a coil reheater designed to give the exhaust steam from 
20 to 40 deg. superheat. High-pressure live steam is 
used for supplying this heat. 

By delivering superheated steam to the low-pressure 
distribution system, the condensation losses will be 
materially less than would be the case if saturated 
steam were used. 


MOTOR AND SUBSTATION EQUIPMENT 
Special precautions have been taken in the selection 
of the motors used throughout the plant to provide 
sturdy equipment, capable of withstanding severe serv- 
ice. No-voltage release coils have been omitted on all 
essential motors so that after a momentary interrup- 
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tion these motors will start again automaticallv. In 
the case of slip-ring motors, the slip rings and brushes 
are inclosed in dustproof cases. 

A portion of the space within the building is devoted 
to substation equipment, including distribution trans- 
formers, switchboards, ete. Five galleries are provided 
on the west side of the bay in which the turbine is 
installed. The distribution transformers ere in fire- 
proof compartments in the basement and are connected 
to the 220-volt secondary distribution bus. All the 
motors in the plant, as well as the outgoing secondary 
distribution lines, are connected to this bus, which can 
be sectionalized. By thus combining the station aux- 
iliary load with the distribution system load, it is pos- 
sible to use larger transformers than either load alone 
would warrant, and to reduce spare transformer capac- 
ity without reduction of reliability. Two 1,500-kw. 
three-phase units are being installed initially. While 
this plan has resulted in higher cost for the motor 
equipment, it effects considerable saving in the invest- 
ment required to handle the secondary distribution 
system load supplied by this station, and gives a better 
load factor on the transformers. 

The general features of design and construction have 
been under the general supervision of the writer, 
W. S. Burch, engineer in charge of the engineering 
department, Howard Harding, mechanical engineer, 
and I. Fk. Powell, superintendent of steam and hydro- 
generation. D. L. Alloway is superintendent of the 
plant. 





BOILERS 


PUN fs 2.5 WS aoe aah The Bigelow Company 

Type... ae ee ae Vertical Water Tube 

Number installed........... Two 

Soiler pressure, gage, lb, 375 

Steam temperature, deg. F 540 

Water-heating surface, sq.ft. 11,219 

Drum serigthrakeos Twisiadd Dia. 48in., plate thickness 1 4 in. 

lubes, diameter, in.......... 3} 
SUPERHEATERS 

a eee Power Specialty Co. 
ECONOMIZERS 

TR Seen ee ee The Green Fuel Economizer Co. 


Heating surface, sq.ft... . 
Ratio economizer area to boiler-hest- 
ing surface 


4,707 
Il to 2.362 


SOOT BLOWERS 


14 for boilers Diamond Power Spe cialty Co. 


REHEATER 


The Superheater Co. 


I ee Sree 
FURNACES 
Brick steel construction 
DeWolf arch construction 
DeWolf arch construction 
Harbison-Walker Refractories Co. 
Johns-Manville Co 
10,000=1 cu.ft. per 1.12 
water-neating suriace 


I ype boiler setting... . 


“usp nded arches. . 
Arch brick ° ‘ 
Furnace casing, transite. 
} urnace volume, cu.tt 


BURNING EQUIPMENT 
Combustion Engineering Corp. 
3 for boiler 
2,000 Ib. per hour (1 mill) 
7,000 Ib. per hour (2 mills) 
Combustion Engineering Corp 
Five 


Pulverized-fuel system 
Number of mills 

Mills unit type 

B irhers 
Burners per boiler..... 


DRAFT EQUIPMENT 

Combustion Engineering Corp 
The Green Fuel Eeonomizer Co. 
Westinghouse Elec. & Mfg. Co. 


STACK 


Iixhauster, mill 
Indueced-draft fams..... 
Urive motor 


IE a cultitca rit . Concrete, brick-lined 
Make tenths tae Rust Engineering Co. 
Height above ground level, ft 250 
Height above operating floor, ft 217 
liameter of stack, ft ay. 
PGR DUO, GOED. 6 ie.s ovine beet aeses Connery & Co. 

. 





PRINCIPAL MECHANICAL EQUIPMENT FOR THE LAWN STREET HEATING 


sq.ft. of 


OAL-HANDLING EQUIPMENT 
Phe kaston Car & Const. Co. 
The Erskine-Healy, Ine. 
Jeffreys Mfg. Co. 
Jeffreys Mfg. Co 
\Hen-Sherman-Hoff Co. 


FEED PUMPS 


Turntable 
Apron conveyor 


Bucket conveyor 
Coal bun cers 


pressure 
6 stage pump (300 gal. per min.) 
1}—5stage pump (500 gal. per min.) 
Turbine 
Motor 


Medium pressure 


High 
| Pennsylvania Pump Co, 

Pennsylvania Pump Co, 

Terry Turbine Co 

Westinghouse Flee. & Mfg. Co, 


2 pumps The Goulds Mig. Co 
Turbine Perry Steam Turbine Co 
Motor Westinghouse Elec. & Mig. Co. 


sis VALVES AND PIPING 
High pressure 

Steel gate valves 

Steel globe vy ilyve 

Cheek valves 
Boiler stop valves 
Reducing valves 
Atmospherie relief valve 
Safety valves 

Blow-off valves 
Blow-off valves 

Steam traps 

Piping 

Steam header 


Chapman Valve Mfg. Co, 
Khdward Valve & Mfg. Co, 
. Chapman Valve Mfg. Co. 
Elliott Co 
Ruggles Klingemann Co, 
Cochrane Corporation 
Consolidated Valve 
Yarway 
Everlasting Rack & Pinion 
Cochrane Corp 
W.M Kellogg Co. 
Pittsburgh Valve Foundry & Const. 
Co. 
Low Pressure 
Globe valves 
Gate valves 
Piping ‘ 
Piping pulverized fuel. 
Float valves 
Blowoff piping 


hdward Valve & Mfg. Co. 
Pittsburgh Valve Fdry. & Const. Co 
Pittsburgh Valve Fdry. & Const. Co. 
Pittsburgh Valve Fdry. & Const.Co. 
Klipfel Mfg. Co. 

are Pittsburgh Valve Fdry. & Const. Co. 
TURBO-GENERATOR 


Turbo-generstor unit General Fleetrie Co. 
Capacity, kw 3,000 

Voltace 4,150 

Pressure at throttle, Ib 350 per sq.in. gage 


Pressure at exhaust. Ib 
Air cooler 
Atmospheric exhaust piping 


5 to 20 per sq.in. gage 
General bhectrie Co 
American Spiral Pipe Works 
MISCELLANEOUS 
. The Whiting Co 
Northern Equipment Co. 
The Bailey Meter Co. 
. Cork Foundation Co. 
Hammond Iron Works 
Ingersoll-Rand Co. 
Coatesville Boiler Works 
. Cutler-Hammer Mfg. Co, 


Crane—15 tons canacity 
Feed-water regulators (Copes) 
Metering equipment 
Machinery foundations. 
Return-water storage tank. . 
Air compressor ; 
Economizer tanks 
Magnetic clutches. . 
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Instruments in the Private Power Plant 


HIRTY ago the pressure gage, in its 

various forms, was practically the only power- 

plant instrument in common Whether 
applied to boiler, engine, compressor, furnace (draft 
gage) or condenser (manometer indicating vacuum), 
it was of the indicating type only. Polishing the brass 
cases of these gages was one of the principal indoor 
sports of the old-time engineer. 

How different is the well-equipped plant of today 
with its steam-flow meters, feed-water meters, record- 
ing pressure gages and thermometers, coal weighers, 
CO, recorders, liquid-level indicators, speed indicators, 
etc.! The following classification indicates some of the 
principal uses to which instruments are put in modern 
industrial plants. 


years 


use. 


INTRUMENTS CLASSIFIED BY KIND OF 
; QUANTITY MEASURED 


Pressure: 


Steam—boiler, throttle, receiver, back pressure, 
condenser. 

Water—city supply, plant service, boiler feed. 
Air—suction, receiver and discharge of com- 


pressors. 
Furnace air and gases 
sure, draft drop. 
Atmosphere (barometer). 


draft suction, draft pres- 


Temperature: 
Air room, compressor receiver and dis- 
charge, inlet and outlet of indirect heating coils. 
Flue gas— boiler passes, uptake, economizer outlet. 


outdoor, 


Steam—superheater outlet, engine throttle. 
Water—city supply, hotwell, heater outlet, econ- 
omizer inlet, boiler feed, boiler blowdown, hot 


water for service and building heating, condenser 
circulating inlet and discharge. 
Bearings 
Fuel oil—to heaters, to burners. 
Lubricating oil 


engines, turbines. 


to bearings, to and from coolers. 


Volumes and weights by flow meters: 
Air and gas——compressor discharge, fan discharge, 
furnace air and 
Steam 


uses. 
leaving boiler, to engines or turbines, to 


process, to heating, to auxiliaries. 


Combined air and steam tlow (for combustion 
control). 

Water—makeup, feed, circulating, cooling. 

Volumes and weights by weighing or displacement 

meters: 

Water—-makeup, feed, cooling. 

Fuel oil—to burners. 

Coal—to storage, to bunkers, to boilers. 


Flue-gas composition : 
CO 
CO 


alone. 

and combustible gases. 

Speed (engines, turbines, pumps, stokers, compressors ). 
Humidity (ventilating air). 
Specific gravity (fuel oil). 


Liquid level (oil tanks, water storage, boiler drums). 


This classification could be expanded considerably 
without listing the various types of instruments used 
for each kind of measurement. Many such types are 
available. There are innumerable ways of measuring 
pressure and temperature, for example; moreover, the 
instruments for these measurements may indicate only, 
indicate and record on charts, or simultaneously indi- 
cate, record and integrate the total. 

Flow meters may use an orifice, a pitot tube or a 
venturi tube in the meter body, while the resulting 
pressure differences which measure the flow may be 
translated into flow readings in a variety of ways, 
mechanical and electrical. Flow meters, like the pres- 
sure and temperature instruments, may merely indi- 
cate, or indicate and record, or indicate, record and 
integrate. Wherever a record of varying conditions 
is of sufficient value in checking up on the personnel, 
-ondition of the equipment or method of operation, the 
recording type of instrument is coming more and more 
into favor. 

The question of purchasing an instrument for any 
particular purpose should logically be based on a reason 
able estimate of the probable savings. For example 
the coal loss likely to result from operating boilers 
without constant knowledge of actual combustion con 
ditions is, in almost every case, large enough to justify 
a considerable expenditure for combustion contro! 
instruments. On the other hand, a recording thermom 
eter on an engine bearing might be an unwarranted 
refinement in a small plant. In every case common 
sense and engineering analysis should determine th 
purchase of instruments. 

The accompanying photographs were taken in indus 
trial plants well equipped with instruments. A power 
plant unusually well provided for in this respect is that 
of the Whitin Machine Co., Whitinsville, Mass. Th: 
heavy power and heating load at this plant has justified 
an extensive installation of instruments, some of whict 
are pictured in Figs. 1 and 2. 

Fig. 1 shows a feed-water recording thermometer 
(left) in the boiler room. On the right are two stean 
flow, air-flow, flue-temperature instruments used as a 
guide in maintaining combustion efficiency. All the 
completed instrument charts in this plant are stored on 
pegs in a centrally located cabinet with glass doors 
(Fig. 2). At the right are three electrically operated 
flow meters measuring steam supplied to the turbi: 
and two high-pressure process lines. 

A control board for the shop hot-water system carr 
eight instruments measuring pressures and temper 
tures. One of the temperature recorders has its bu) 
in the shop 500 ft. away. Another board in the Whit 1 
plant carries fourteen different instruments, recordii4 
or indicating all important pressures and temperatu! 
in the feed-water steam circuit. 

Fig. 5 shows an installation of CO, recorders over 1 
watch engineer’s desk in the new Equitable Buildi: 
opposite the Pennsylvania Station, New York City. 

The electrically operated flow meters shown in F 
4, indicate, record and integrate the steam and air d 5- 
tributed to near-by textile mills from the co-operat ve 
power plant at Reading, Pa. Accurate measurem: "1t 
is here essential as a basis of charging for the ste:m 
and air supplied. 
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Fig. 1 (Below)—Recording feed thermometer (left) and two 
steam-flow, air-flow, flue-temperature instruments in boiler 
room of the Whitin Machine Co., Whitinsville, Mass. 
Fig. 2 (Below)—Another view in the Whitin Machine Co. 
power plant, showing chart case and three electrically operated 
steam-flow meters Fig. $ (Above)—Watch 
engineer keeps an eye on 
combustion from his desk 
in the power plant of the 
new Equitable Building 
(New York City) 
n 
.t Fig. 4 (Below) —Group 
: of seven electrically oper- 
“ ated flow meters measure 
h distribution of steamand 
air from the co-operative 
g power plant at Reading, 
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The Steam Engine Still in Favor 
in the Isolated Plant 


Kinds of Service to Which the Steam Engine Is Especially Adapted and Factors 
That Are Reacting in Its Favor 


HE thermal efficiency of the condensing recip- 

rocating steam engine may not equal that of 

the turbine or oil engine, but, as a non-condensing 
machine, its adaptability to operation against a back 
pressure makes it most suitable for installation where 
the amount of process steam is less than the prime 
mover consumption. 

At present many unaflow engines are being installed 
to operate against a variable back pressure, clearance 
pockets or auxiliary exhaust valves being provided to 
permit the engine to maintain its final compression 
pressure regardless of the exhaust-pressure conditions. 
The use of stage or receiver bleeding is again becoming 
the practice, the high-pressure cylinder being a unaflow 
while a Corliss valve gear is fitted to the low-pressure 
cylinder. Such an installation, using steam at 200 to 
300 Ib. pressure, permits steam at 50 to 100 Ib. to be 
drawn from the receiver, while the low-pressure exhaust 
is also sent to the process machines at any desired pres- 
sure. Since the poppet-valve gear can operate under 
high pressures, the plan of inserting an engine between 
the high-pressure boiler and the process system gives 
power at a very low cost. 

Condensing operation in summer with a heating-sys- 
tem back pressure in the winter is a plan worthy of 
study. If the engine is of an efficient type, even non- 
condensing operation in summer may be economically 
possible, and many new plants are so operated. 


MEETING SPACE LIMITATIONS 


The problem of installing engines in office-building 
basements is often perplexing, inasmuch as floor space 
is highly valuable in the larger cities. This difficulty 
confronted the owners of the Kern Building in New 
York City. The original installation consisted of two 
75-kw. and one 150-kw. 250-volt direct-current gener- 
ators direct connected to unaflow engines. When the 
load ircreased, the impossibility of getting a 350-kw. 
horizontal unit within the existing space was recog- 
nized and the 4-cylinder 500-hp. vertical unaflow shown 
in Fig. 4 was purchased. 

This machine has cylinders 13-in. bore by 
stroke and turns at 300 r.p.m. 


14-in. 
This plant, containing, 
besides the four unaflow units, two ammonia compres- 
sors and three 3,150-sq.ft. water-tube boilers, is inter- 
esting in view of the services rendered. The building 
is devoted to printing and allied trades. In addition to 
power for the presses and elevators, in winter heating 
is supplied by the power plant. Next door is a meat- 
products house that requires large quantities of steam 
for cooking, as well as refrigeration for the storage 
rooms. The load is well balanced both summer and 
winter, and energy is produced at a cost of under 1.5c. 
per kilowatt-hour. 

In Fig. 2 are shown the three 400-kw. unaflow 
engines installed in a ghass factory at New Kensing- 





ton, Pa. The plant delivers energy at a cost somewhat 
under the central-station charge. 

In Fig. 3 is shown one of the two 250-kw. unaflow 
engine-generator sets installed in the plant of H. C. 
Godman Co., shoe manufacturers, Columbus, Ohio. The 
contract price for the units was $29,500, of which 
$12,000 was paid on installation. The balance was paid 
out of the earnings based on a comparison with pur- 
chased current at 1.55c. per kw.-hr. The estimated 
annual saving was $9,600, but it has developed after 
operation began that the saving actually made is around 
$14,000 a year. During June of this year 90,000 
kw.-hr. were generated from 232.5 tons of coal. The 
factory used 873,800 Ib. of live steam in process work, 
or approximately 20 per cent of the steam generated. 
Inasmuch as no exhaust steam was used for heating, 
etc., the engines were not credited with the value of the 
exhaust steam. During winter months, with proper 
crediting of the exhaust used for heating, the power 
costs are much less than during the summer months. 


WHERE VARIABLE SPEED COUNTS 


Certain services require that the prime-mover speed 
be capable of a wide adjustment. This makes electric 
drive inadvisable, and the steam engine is practically 
the only type that will successfully function. In Fig. 1 
is shown one of the two unaflow engines in a gas- 
pumping station of the Kings County Gas Co., New 
York. Gas is made in a central plant and is pumped 
into holders at substations. Each engine in the substa- 
tion drives a Root blower, taking gas from the holder 
and delivering it into the distribution mains at a con- 
stant pressure. If the line pressure increases, the 
engine is slowed down by the manipulation of a gov- 
ernor regulator, this being the disk on the end of the 
engine layshaft shown in Fig. 1. 

While the poppet-valve engine is favored when high 
pressures and superheats are carried, many Corliss 
engines are being installed for low pressure or other 
special conditions. One recent contract called for a 
number of large Corliss engines for gas compressor 
operation where the speed had to be low, making the 
Corliss more efficient than any other type of steam 
engine. 

Due to certain economic factors, such as coal prices, 
labor scarcity and difficulty of raising funds, there has 
been a drift toward the use of purchased current. 
Nevertheless it is possible to discern the beginning of 
a reaction toward a utilization of the steam engine or 
steam turbine exhausting at a high pressure into the 
factory lines, where the present practice is to use live 
steam for process work. This often includes the 
employment of boiler pressures of from 300 to 400 Ib. 
and compound engines or turbines exhausting at as 
high as 100 lb. back pressure. The fuel cost for power 


so developed is surprisingly low. 
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Fig. 1 (Above) — Unaflow 
engine drives blower in the 
substation of Kings County, 
N. Y., artificial gas system 




















* 
t-——4 
a (ne 
\ Py —— “a 
| — 
\SRMD Satie semees Gee =o commana 

| —s 
ie Be Adams 

beet % : ae ai 


Fig. 4 (Right)—This 500-hp. vertical 

engine was installed in an office building 

when space did not permit the use of a 
horizontal unit 
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Fig. 2 (Below) —Three 400-kw. 
unaflow engines supply power to a 
Pennsylvania glass factory 
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Fig. 3 (Left)—One of two | 
250-kw. engines in the shoe 
factory of H. C. Godman Co., 
Columbus, Ohio. The plant is 
being paid for out of earnings 
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Electric Motors and Their Application 


ITH direct-current, motor applications are lim- 

ited to a comparatively few general types, 
although the characteristics of these types may 

vary widely to suit those of the load they are driving. 
These motors may be divided into three classes—shunt, 
series and compound. For general service the shunt 
motor is the prevailing type. It has practically a con- 
stant speed and is well suited to these types of drive. 
Where wide ranges of speed adjustment are desired, it 
will generally be found best to procure a motor designed 
for this class of service. Such motors usually have 
interpoles, and where they are applied to reversing 
service, they may also have a compensating winding 
in the pole faces. However, the general-purpose shunt 
motor will allow increasing its speed from 15 to 25 per 
cent by field control without distress, provided the 
motor has ample capacity to carry the load at the high 
-speed. If a motor has been driving a load at normal 
speed and it is decided to increase the speed, careful 
consideration must be given to the characteristics of 
the load. The fact that a motor has 20 per cent reserve 
capacity, is no indication that the speed of the load can 
be increased that much without overloading the motor. 
The torque of the shunt motor increases as the cur- 
rent in the armature. Where it is desired to have a 
motor that has a constant speed and a higher torque 
than a shunt motor, the compound type is used. This 
motor has, in addition to a shunt-field winding, a second 
winding on the field poles connected in series with the 
armature. Therefore as the current increases in the 
armature, the strength of the field poles is increased, 
with the result that the torque increases at a _ rate 
greater than the current in the armature. On account 
of the action of the series-field the speed of a compound 
motor is not as constant as a shunt, with the same load 
changes. 





This, in some classes of drives, is an advan- 
tage; for example, with fluctuating loads that have a 
heavy flywheel. It should be remembered that where 
a flywheel is to be used to absorb the peaks of a fluctu- 
ating load, the motor drive must have a drooping speed 
characteristic, as the flywheel cannot give up its energy 
unless the load slows down. . 

Series motors are sometimes applied to the driving 
of fans and pumps, but these are usually of small size. 


Their widest application is in crane and_ railway 
service. 
ALTERNATING-CURRENT MOTORS 
In the application of alternating-current motors, 


although the same general rules must be observed that 
apply to direct-current motors, there is a much wider 
range of motor types to choose from. Single-phase 
motors are in general used in very small sizes only and 
will not be given further consideration. Considering 
the polyphase motors alone, there are the squirrel-cage 
and wound-rotor types of induction motors, various 
tvpes of synchronous motors, the synchronous-induction 
motor, the commutator-type variable-speed motor, the 
commutator-type adjustable-speed motor and the multi- 
speed squirrel-cage and wound-rotor types. There are 
also special schemes of speed control that require regu- 
lating sets, the interconnection of two or more motors 


and the use of frequeney change sets. In addition to 


selecting a motor that has the correct characteristics 
for the drive proposed, the effects that the motor will 
have on the power factor of the system should be given 
careful consideration. 

For general purpose motors the squirrel-cage and 
wound-rotor are the prevailing types. The squirrel- 
cage motor is simple and substantial in its construc- 
tion and operation, but is inherently a constant-speed 
machine. The wound-rotor motor has an _ insulated 
winding on its rotor, connected through slip rings and 
bushes to an external resistance, which is cut out as 
the motor comes up to speed. This arrangement gives 
a higher starting torque, allows a better control of the 
current during the starting period than can be obtained 
with a squirrel-cage type, and also provides a means for 
a certain amount of speed control, particularly on con- 
stant loads. The speed of the motor can be reduced 
about 50 per cent below normal by inserting external 
resistance in series with the rotor. The two most 
serious objections with this system of speed control is 
that the speed varies with the load with a given setting 
of the controller, and if the load is removed the speed 
will increase to near normal. Also at reduced speeds 
the efficiency is decreased. With constant torque loads 
this is the most serious, since at half speed the motor 
is taking the same power from the line as at full speed, 
but is developing only one-half the horsepower. With 
a fan or a centrifugal pump the load decreases rapidly 
as the speed is reduced, so that the losses in the external 
resistance will be only about 40 per cent of what they 
are for a constant torque load. 


METHODS OF SPEED CONTROL 


If satisfactory speed control cannot be obtained with 
a wound-rotor motor, then a multi-speed motor or some 
other type will have to be used. Multi-speed motors 
have their stators wound for two or more speeds; that 
is, the stator may be wound for 4 and 8 poles, which 
on a 60-cycle system would give approximately 1,800 
and 900 r.p.m. respectively. By using a wound rotor 
with external resistance, speed ranges below these 
values may be obtained. Instead of using this arrange- 
ment, the commutator-type variable-speed or adjustable- 
speed motor may be used. Where a number of 
adjustable-speed motors are required, it may be found 
advisable to convert the alternating current into direct 
and use direct-current motors. 

The power factor of the induction motor at best is 
seldom in excess of 90 per cent and at reduced load 
is much lower. A low power-factor load has many 
objectionable features and should be avoided where 
economically possible. This has brought the synchro- 
nous type of alternating-current motor into increasing 
favor. Not only can this motor be made to operate at 
unity power factor, but the power factor can be con- 


trolled. There are many classes of devices that are we'!l 
suited to this type of motor, such as compressors, 
pumps, fans, jordans, ball-and-tube mills, etc., and 


improvements made in the motor’s design are increas 
ing its field of application. In many installations 
synchronous motors, or synchronous-induction motors 
can be used in combination with induction motors te 
good advantage. 
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Above — Direct - current motor 
mounted directly on the shaft of a 
duplex ammonia compressor 


Above, Right—Four automatically 

controlled, vertical-shaft induction 

motors directly connected to cen- 
trifugal pumps 


Adjustable-speed direct-current motor, rated at 110 hp., 
directly connected to a ventilating fan 





Above—Synchronous motor, rated at 
650 hp., connected to its load through 
a rope drive 


Synchronous motor, vated at 500 hp., 
belted to ammonia compressor 
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Engineers of 
Industrial Plants Should 
Understand Refrigeration 


HE refrigerating machine is not an apparatus 

of concern solely to the iceman, but is an adjunct 

of the power department and is under the care of 
the operating engineer. Although the ice industry is not 
expanding at any rapid rate, the number of refriger- 
ating machines built yearly reaches into the thousands. 
The great mass of compressors, condensers, evaporat- 
ing coils, etc., is found in industrial factories and mills, 
such as tool works, bread bakeries, hotels, office build- 
ings, packing houses, etc. 

In works making axes, chisels, saws, etc., it is neces- 
sary that the tools be heat-treated. While air harden-. 
ing is still practiced by some, it has been found that 
immersion in oil gives the best results. The heat 
absorbed from the hot tools increases the temperature 
of the oil, and this heat must be later removed by some 
form of cooling. Water cooling has been practiced, 
but the tendency is toward the use of mechanical refrig- 
eration for this purpose. Such an installation was 
made in Fayette R. Plumb’s tool works in St. Louis, 
Mo.; this 6-ton machine is illustrated in Fig. 3. The 
double-pipe condenser is fastened to the wall, and the 
oil-cooling tank, which contains the evaporating coils, 
is under the floor. A centrifugal pump circulates the 
cooled oil to the several tempering tanks. 

Refrigerating is a necessity in chocolate and candy 
factories in order that the materials be kept at the 
proper working temperature. In candy factories where 
chocolate coatings are placed on liquid or semi-liquid 
centers, it is necessary to chill the liquid until it is in 
a solid state, after which the chocolate coating is poured 
over it. The storage rooms are kept at a uniform tem- 
perature. In the making of the Eskimo pie, which 
consists of an ice-cream rectangle coated with choco- 
late, refrigeration is needed to chill the chocolate 
coating before the heat melts the ice-cream center. 

The manufacture of bread in modern bakeries is far 
more complicated than the bread making practiced by 
the housewife. In the first place the water used to 
mix the dough must, for best results, be cooled to a 
definite temperature. In a bakery whose daily output 
runs into thousands upon thousands of loaves, the 
amount of water is enormous. After the dough is 
mixed, it must be stored long enough to permit it to 
rise. The yeast germ works more efficiently at a fairly 
low temperature. So anxious is the baker after the 
germ’s welfare that the air in these rising rooms is 
kept at the cool temperature so appreciated by the 
yeast. During the mixing process, when the dough is 
dumped into machines that mechanically duplicate the 
hand-kneeding process of the old-time cook, the mass 
is kept cool by the use of refrigerating machines. Such 
a machine is shown in Fig. 2, being part of the power 
plant of the Nafzigee Baking Co., Kansas City, Mo. 

Cooled drinking water was an unheard-of luxury in 
buildings of twenty years ago. Now it is seldom that a 





N ALMOST all lines of industry re- 
frigeration is used. Power-plant en- 
vineers must understand how the system 
works and be able to make adjustments. 











building is erected that does not contain a refriger- 
ating plant for the chilling of the drinking water. 
These systems are usually of from } to 5 tons capacity, 
but embrace all the elements found in the largest refrig- 
erating plant. The operation is frequently unsatisfac- 
tory for the reason that the engineer is not familiar 
with the peculiarities of the plant. While no startling 
power reduction is possible by keeping the refrigerating 
system in good shape, certainly the advantage of a 
reliable drinking-water system is enough to justify 
some attention. 

It will be noticed that the smaller machines shown 
are motor driven, while those shown in Figs. 2 and 4 
are steam driven. The steam cylinder in Fig. 2 is 
fitted with Corliss valve gears. This gear was almost 
exclusively used on steam-driven compressors up to 
four or five years ago. Since then the poppet valve 
gear, such as shown in Fig. 4, is being adopted by 
almost all the compressor builders, being able to handle 
high-pressure and high-temperature steam more suc- 
cessfully. 

While many four-valve steam cylinders are still sold, 
the tendency is toward the general adoption of the 
unaflow principle. As long as distilled-water ice plants 
were used, the steam consumption of the prime mover 
was not of great importance, as the distilled water 
needed exceeded the exhaust steam from the engines. 
With the development of the raw-water system and the 
more general use of refrigeration in the industries the 
unaflow engine has been more and more used as the 
driving unit. 

In the manufacture of ice the majority of new plants 
in the large cities have installed motor drive, inasmuch 
as the central stations have made rates practically equal 
to the cost of electrical production. In the smaller 
communities such plants are mainly driven by oil en- 
gines. On the other hand, in industrial plants the 
small units are belt driven from lineshafts or electric 
motors; while the larger units are steam driven. 

Manufacturing processes in recent years have become 
so complicated and refined that temperature regulation 
has become imperative in the mass of industrial fac- 
tories. Even if it be merely a case of providing cool 
air for conditioning work, some type of refrigeration 
is needed. In such widely different work as the manu- 
facturing of high explosives used to kill mankind and 
the making of gum drops to feed him, somewhere in 
the process a refrigerating machine is relied upon to 
assist in the manufacture. 

Refrigeration is a science with which the progressive 
engineer who intends to follow industrial power-plant 
engineering must become acquainted. The knowledge 
of the operation of the compressor and its drive, the 
condenser, the evaporator and incidental apparatus is 
just as vital to engineers as like information on his 
boiler, engine, eondenser, etc. 
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| Fig. 2 (Below) — Refrigerating 
machine used in a chocolate 
factory 








Fig. 1 (Above)—In bread making, refrig- 
erating machines are needed to control the 
dough 








Fig. 3 (Right) —Heat-treating of tools 
requires oil which is cooled by 
refrigeration 
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Fig. 4 (Left) — Refrigerating 
machine used in a tropical ice 
and cold-storage plant 
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Some Uses for Oil Engines 


Suitability of Oil Engines for Plants Needing Process Hot Water—Comparative 
iM ¥ | 


Operating Expenses and First Costs of Diesels and Steam Engines 


N SEEKING ways and means of reducing power 

costs, it is debatable whether the engineer gives the 

oil engine the consideration due it. In spite of the 
fact that approximately 120,000 hp. of these engines 
are vearly installed in essentially industrial plants, 
there is a general feeling that they are more suitable 
for central-station and oil-pipe-line work than for the 
furnishing of power to factories and mills. 

The thermal efficiency of the oil engine is high, and 
it is generally conceded that the operating costs are 
below those of a steam plant of like capacity and even 
equal those of many large central stations. The objec- 
tion chiefly raised is that the first cost is so high that 
a cheap type of prime mover is more advisable. This 
is especially true where the boilers of an existing plant 
are in good condition, only the engines needing replace- 
ment. The lower cost of steam engines has heretofore 
practically barred the use of the oil engine. Recent 
events point to the placement of the Diesel upon a more 
favorable footing. 


INSTALLATION COSTS 


Reductions in prices have been sharp, and at present 
an oil-engine plant can be installed for much less than 
the cost of a complete modern steam plant. In many 
instances prices approach those of high-grade steam- 
engine sets. Overhead charges are consequently lower 
than formerly, making the total charges below the cost 
of other forms of power save in favored localities. 

Many mills are in a position where they are unwilling 
or unable to raise the cash needed for the purchase. 
To overcome this difficultv, there is a marked tendency 
among engine builders to sell on the deferred payment 
plan. This calls for about 25 per cent cash payment, 
with the balance taken care of by the savings made 
in the power costs. In fact a guaranteed saving plan is 
offered by some firms. which in effect insures the pur- 
chaser that the savings will pay the installation costs 
within a stated period. 


MEETING PROCESS STEAM REQUIREMENTS 


A current assumption in engineering circles is that 
where process steam or hot water is needed, a steam 
plant becomes imperative. Central stations exposed 
the error by successfully electrifying mills, the boilers 
supplying the process steam directly. The oil engine, 
producing power at a low cost, has the advantage of 
being able to supply hot water or steam from the cylin- 
der jacket and exhaust line. Such arrangements have 
been successtully made in many mills, and while it is 
often necessary to keep one or more boilers in operation, 
the total power and process-steam costs may be sub- 
stantially less than under former conditions. 

In Fig. 1 is shown a 450-hp. solid-injection oil engine 
installed in the Thos. Oakes woolen mill, Bloomfield, 
N. J. A 100-hp. engine running at 200 r.p.m. was in- 
stalled in this plant in 1913, and its success prompted 
the purchase in 1916 of the 450-hp. unit. These engines 


have a capacity factor of from 90 to 100 per cent, conse- 
quently the overhead charges per horsepower output 
are low. 


RECOVERY OF WASTE HEAT 


The exhaust pipes are jacketed and the warm water 
from the cylinder jackets are further heated by the 
exhaust gases to have a temperature of 130 deg. F. 
when the water reaches the dyehouse. 

The subject of waste-heat recovery systems is one 
not given proper attention. In every plant use can be 
made of hot water or low-pressure steam ordinarily 
produced at the expense of fuel. Approximately 2,500 
B.t.u. can be recovered from the engine cooling system 
for each horsepower-hour developed. This, in terms of 
hot water, represents over 30 lb. of water raised from 
60 to 130 deg. F.. which in a 500-hp. plant means 
15,000 lb. an hour. By sending this water through an 
exhaust heater, the temperature can be raised to 212 
deg. F. without trouble. The investment in the heater 
or boiler is justified by the savings made. 

Flour mills require an uninterrupted power supply, 
inasmuch as at each stoppage the rolls and chutes must 
be cleared before restarting. Inasmuch as power rep- 
resents the major manufacturing cost, it is essential 
that the operating expenses of the prime movers be low. 
Both of these are possible in Diesel-powered mills, and 
as a consequence the tendency is away from steam to 
oil-engine power, units of from 25 to 1,500 hp. being 
installed. Power costs, when a well-designed oil engine 
is installed, range from 6 to 12c. a barrel of flour, the 
overhead charges adding a few cents more. 


DIESELS IN CEMENT MILLS 


Cement, like flour, is a product whose major manu- 
facturing costs are made up of power and fuel. Even 
in localities where coal is available at low prices, the 
cement industry has not hesitated to install oil engines. 
In the Western mills the Diesel predominates, plants 
of as high as 5,000-hp. capacity being in operation. In 
Fig. 4 are shown three 800-hp. units installed in the 
Gerlach, Nev., mill of the Pacific Portland Cement Co. 
One engineer and one oiler make up the engine-room 
force on each shift, and over 10 kw.-hr. are produced 
per gallon of oil. The power house is at some distance 
from the cement mill, consequently the dust in the air 
is not a problem. 

An unusual installation is illustrated in Fig. 2. These 
two engines are installed in the power plant of a Mis- 
souri iron mine. Power is supplied to run the compres- 
sors, concentrating mill, ete., used in and around the 
mine. 

Packing houses are users of large quantities of hot 
water for cooking purposes. Nevertheless, engines have 
been installed with satisfactory operating results. The 
J20-hp. engine supplying power to the Emge Packing 
Co., Fort Branch, Ind., is illustrated in Fig. 4. 
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Fig. 1 (Left)—Woolen mill uses this 
450-hp. solid-injection oil engine. Jacket 
water goes to dyehouse for process 
requirements 





Fig. 2 (Right)-—Two 520-hp. Diesels 
installed in ivon-mine plant located in the 
Ozark region of Missouri 


Fig. 3 (Left)—A Nevada cement mill 
has three 800-hp. oil engines in its 
power plant 
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Fig. 4 (Right) oil 
engines. This one is in an Indiana plant 


Packing houses use 


Fig. 5 (Left)—Two Diesel engines direct 
connected to triplex pumps in a South 
Dakota water works 
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Pulverized Coal in the Industrial Plant 


LTHOUGH it is only within the last three or four 
years that pulverized coal has been made eco- 
nomically applicable to the small or medium- 

sized industrial power plant through the developments 
of the unit system of firing, few if any plants are 
now designed or alterations made to existing ones with- 
out pulverized coal being given due consideration. 

As practically all the early developments and im- 
provements were carried out in the large central station 
and on comparatively large boilers, the impression was 
created among engineers in general that pulverized coal 
was applicable only to large plants. This resulted in 
little or no attention being given to the small plant. 
Although pulverized fuel is still in a state of develop- 
ment and subject to a number of refinements, the reli- 
ability and efficiency of this method of firing have been 
thoroughly demonstrated. 

In general it might be said that the essential require- 
ments of a pulverized-coal system for a small plant are 

















Fig. 1—At a Mexican plant of the American Metal Co. 
the pulverizers are mounted on trucks 


simplicity, low first cost, small maintenance and mini- 
mum attendance. The unit system appears to most 
nearly meet requirements. It is not to be 
assumed, however, that this system is equally adaptable 
to all installations. Each plant, large or _ small, 
presents a separate economic problem, and the selec- 
tion of the equipment can be made only after a survey 
of local conditions and consideration of the 
advantages and merits of each system. 

One point in favor of the unit mill is that it can 
usually be installed without material changes in the 
existing plant. This feature is an advantage when 
adapting this method of firing to boilers already in 
service, as many of these are set low and do not permit 
of the large furnace necessitated by the long flame 
travel. Unit pulverizers now available range in capac- 
ities from 1,000 Ib. to 10,000 Ib. of coal per hour, which 
permits a wide field of application. 

Although no distinct lines can be drawn at present 
to indicate the field of application of the two systems, 
it is generally conceded that where the daily coal con- 


these 


relative 


sumption is less than 200 tons, the unit system is 
undoubtedly the best selection, depending of course 
upon local conditions and whether the installation is 


new or an alteration to an existing plant. 


An analysis of local conditions may show that the 
coal unloading or reclaiming equipment, conveying sys- 
tem and coal bunkers are in place and could not be used 
with a central preparation plant, but are well suited 
to a unit system by placing the pulverizer in front of 
the boiler and taking the coal from the existing bunker. 
On the other hand, the high operating cost of the exist- 
ing method of handling the coal where the plant is 
necessarily located a considerable distance from the 
point of unloading may make the adoption of a storage 
system desirable. 


ONE COMPANY CONVERTS TEN HAND-FIRED BOILERS 
TO PULVERIZED FUEL 


A typical illustration of the storage system in an 
industrial plant is that of the Clark Thread Co., New- 
ark, N. J., in which ten 4,270-sq.ft. boilers have recently 
been converted to pulverized coal. Previous to making 
the change, the boilers were hand-fired with No. 3 
buckwheat, which was received by barge and then trans- 
ported by motor trucks to the boiler house. 

As the point of unloading the coal was approximately 
800 ft. from the boiler room, the preparation plant was 
built adjacent to the point of unloading, and the coal 
is now transported to the boilers in pulverized form 
through a 5-in. pipe line placed underground. Changes 
to the existing furnaces included carrying the front 
wall forward about 5 ft. and lowering the floor of the 
combustion chamber 3 ft. This increased the furnace 
volume from 850 to 2,550 cu.ft. The alteration to the 
furnace and the installation of the fuel bins and feeders 
were made without any alteration to the boiler house. 

To secure the same reliability with the unit mill as 
is afforded by the storage system, it is necessary to 
have the unit mills so arranged that there are spares 
available. 

An installation in which no spare mill is provided 
for a group of three boilers, but the pulverizers are 
readily interchangeable, is illustrated in Fig. 1. Each 
boiler is fired by a unit pulverizer, one being steam 
driven and two motor driven. Each machine is mounted 
on a truck, and parallel tracks and switches are pro- 
vided to facilitate transferring the units from one 


boiler to another. In the case of the steam-driven 
machine the live- and exhaust-steam connections are 


made by means of flexible hose connections. 
UNIT MILL FIRES COLORADO LIGNITE 


One advantage of firing with pulverized coal is that 
any coal can be burned and with a small excess air 
supply. Fig. 4 shows two 2,000 lb. per hour capacity 
pulverizers each firing a 2,500-sq.ft. vertical water- 
tube boiler. The cdéal used is Colorado lignite contain- 
ing around 25 per cent moisture and 9,000 B.t.u. as 
fired. The pulverizers are placed on a gallery and the 
coal is fired vertically through openings in the top ot 
the combustion chamber, the 
installation being 1,680 cu.ft. 
typical unit installations. 


furnace volume in this 
Figs. 5 and 6 show 


There is need for accurate operating information and 
maintenance data on the unit system as well as the cen 
tral preparation plant, so that these costs may bé 
included when considering pulverized coal for a new 
plant or changes to existing installations. 
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Fig. 2 (Above ) — Feeders 
burners, Clark Thread Co 


and 
Fig. 3 | U ppe r Right )—Ope rating 
floor, Ohio Brass Co. 


Fig. 4 (Right)—Unit installation 
in Colorado, firing lignite 


Fig. 5 (Below)—Typical unit in- 
stallation 
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Fig.6 (Below )—Pulverizers are steam and motor driven 
at Daily News Corp., North Tonawanda, N.Y. 
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Mechanical Stokers Offer Savings 
to Many Hand-Fired Plants 


HERE is probably no better opportunity for re- 

ducing the cost of operation of the average power 

plant than by improving the methods of combus- 
tion of the fuel used. In a surprisingly large number 
of the industrial plants throughout the country the 
boilers are being run around 50 per cent efficiency, with 
low boiler settings, hand firing and other obsolete meth- 
ods. In the majority of these plants the average boiler 
efficiency could be increased at least 15 to 20 per cent 
by a slight modification of the boiler furnace and the 
installation of a mechanical stoker. 

No arbitrary ruling can be made as to the minimum 
size of boilers under which automatic stokers can be 
economically installed or the minimum size of plant that 
can be economically so equipped; each case must be 
decided on its merits. 

One of the most apparent advantages in the use of 
mechanical stokers is the saving in boiler-room labor, 
particularly in the larger plants. In plants where the 
weekly coal consumption will run between 150 and 200 
tons, the saving in labor may reach 40 per cent; in 
the small plant it may be comparatively little, but the 
increase in efficiency due to more uniform feeding of 
the coal and the increase in flexibility of operation 
should not be overlooked. In cases where additional 
capacity is needed, it can often be secured by installing 
mechanical under the existing boilers and 
thereby increasing the steam output of the present plant 
instead of installing an additional boiler. 

Stokers are now hand- and power- 
operated types and sizes suitable for practically any 
size of plant and kind of coal, so the problem is essen- 
tially one of first cost and choosing a stoker suitable 
for the plant under consideration and the kind of coal 
to be burned. 


stokers 


available in 


PROPER SELECTION OF STOKER NECESSARY 


The different coals throughout the country possess 
widely differing characteristics requiring conditions pe- 
culiar to each particular coal for the best combustion 
results. Each stoker has been developed to meet some 
certain set of conditions, and while it may be said that 
every stoker will burn practically every coal with some 
degree of success, no stoker should be expected to op- 
erate successfully with every coal. In cases where 
stokers have failed to meet expectations, the failures 
have usually been due to improper selection rather than 
to any inherent weakness in the stoker. 

Before selecting a stoker for any particular plant and 
to meet any given set of conditions, a survey should be 
made of the coals commercially available, bearing in 
mind that the kind offered at the lowest price is not 
necessarily the cheapest fuel. 

With the survey completed and an analysis made of 
the conditions under which the stoker will have to op- 
erate, it will not be difficult to choose a that 
will fill the requirements successfully. 


stoker 


The type ot grate or stoker used depends, as before 
mentioned, upon the kind of coal that is to be burned, 
upon the load conditions, ratings desired, and to some 


extent upon the type of boiler. If 


there are sudden 


overloads or peak conditions, obviously a forced-draft 
stoker should be considered. On the other hand, if 
the load is fairly uniform and it is intended to operate 
the boilers at high ratings, a natural-draft type may be 
preferable. 

Where the coal is free-burning with comparatively 
little coking tendencies, overfeed or chain-grate type 
stokers are best adapted to the fuel, while if the coal 
is a low-grade product or a small-sized anthracite is to 
be burned, a forced-draft chain grate is desirable. If, 
however, the coal is of a medium or heavy coking 
variety, as are most of the Eastern bituminous coals, 
an underfeed stoker, which is essentially a forced-draft 
stoker, should be used. 


SIZE OF PLANT AN INFLUENCING FACTOR 


As a large number of the industrial power plants are 
of comparatively small power, the hand-operated or 
semi-mechanical stokers have a wide range of applica- 
tion. Although no distinct line can be drawn, it would 
appear that in a plant where two or three boilers of 
around 1,500 sq.ft. of heating surface are operated for 
eight or ten hours a day a hand-operated stoker would 
be suitable, but if the same plant operated 24 hours a 
day a power-operated stoker should be used. A num- 
ber of manufacturers of hand stokers are now offering 
a duplicate stoker equipped with a hopper feed and an 
electric or hydraulic motor to operate the feeding mech- 
anism and the stoker bars for propelling the coal down- 
ward across the grate. 

One of the essential requirements of a_ successful 
stoker installation is proper draft. Failure to provide 
for the necessary draft to cover the range of rating 
through which the boiler is expected to operate has been 
the cause of the majority of troubles encountered with 
mechanical stokers. The choice between natural, in- 
duced and forced draft is influenced by local conditions 
and the rating at which the boilers are to operate. 
The necessity for flexibility in the boiler plant to meet 
the varying grades of coal and the increasing tendency 
to operate boilers at high ratings has made mechanical- 
draft apparatus an essential part of the steam-generat- 
ing equipment. 

Other contributing factors to the success of a stoker 
installation are the design of the furnace and in case 
of the over-feed or chain-grate types, the length of the 
ignition arch and the height of the arch above the 
fuel bed. In the selection of new apparatus it is pos- 
sible to proportion the boilers, stoker and furnaces for 
the best results, but in the case of an old installation 
this cannot always be done. Many boilers that are still 
in condition to give good service for years and therefore 
cannot be discarded, are not proportioned for stoker 
firing. In such cases the stoker must be proportioned 
to suit the boiler if best results are to be secured. 
Some types of stokers are made in a variety of sizes 
and are therefore easily applied to such cases. 

Little need be said on the subject of reliability of 
the stoker, for as a unit this is one of the most reliable 
pieces of apparatus in power-plant equipment provided 
it is intelligently operated and maintained. 
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Fig. 1 (Left 








Fig. 2 (Right)—Traveling-grate stokers firing 
buckwheat, Kearny Plant, Western Electric Co. 


Fig. 


under 


Fig. 


Fig. 5 (Above)—Hopper-fed hand stoker equipped 
with power drive 


J—Hydravlically operated stokers 


at the Liondale Bleach Dye & Print Works, 
Rockaway, N. J. 








3 (Left)—Lateral retort stoker 


- a 4,000-sq.ft. boiler. Jefferson 


Manufacturing Co. 


4 (Below)—Unde rfe ed stoker 


installation in West End plant, Fisher 


Body Corp., Detroit 
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High Efficiency in the Use of Steam 





HE steam turbine is well adapted to com- 


bined power and heating processes, in 
which the power may be generated at efficien- 
cies of 50 higher, the oil-free 
exhaust steam being used for furnishing heat. 
This article 
and cites examples of practical applications 
that are 


per cent or 


discusses this combined process 


earning dividends for their owners. 











N THE industrial power plant an important line of 

advance is the use of turbines designed to furnish 

exhaust or extracted steam for process heating, at 
whatever pressures the processes may require. Turbine 
applications of this sort, producing power as a byprod- 
uct through the use of steam that would be made in 
any case for heating purposes, show surprisingly high 
thermal efficiencies if a fair credit is allowed for the 
useful heat in the exhaust or bled steam. 

In figuring the thermal efficiency of a power gen- 
erating process, the heat equivalent of the useful work 
developed is divided by the heat supplied for the gen- 


pounds of steam supplied, the exhaust, if passed 
through an effective separator, will yield 96 lb. of dry 
steam at atmospheric pressure. The thermal efficiency 
of the engine is about 8 per cent. If the boiler effi- 
ciency is 70 per cent, the entire plant will stand at 
about 5.6 per cent. 

Now suppose that the exhaust steam can be used to 
heat the building served by the power plant. In addi- 
tion to the power generated, there is a useful supply 
of low-pressure steam. How shall the efficiency be 
computed? 

One kilowatt-hour of engine or turbine output will 
still require the supply of 50 lb. of steam at 125 lb. 
per sq.in. gage, but there will be delivered to the heat- 
ing system 0.96 « 50 — 48 lb. of dry steam at atmos- 
pheric pressure. If the boiler is fed with water at 
200 deg. F., each pound of steam generated at 125 
lb. per sq.in. requires 1,024 B.t.u., so that the 50 Ib. will 
require 50 & 1,024 — 51,200 B.t.u. Similarly, if heat- 
ing steam were made in separate boilers at atmospheric 
pressure, each pound would require 983 B.t.u., and 48 
lb. would require 48 & 983 — 47,200 B.t.u. 

The balance sheet for power efficiency under these 
conditions is given in the accompanying table. It 
must be remembered that this table does not include 














Fig. 1—This turbine fur- 
nishes steam at 65 and 
15 lb. per sq.in. for proe- 
ess heating in a 
factory 





soap 


gthe power generated displaces 
purchased power, and its fuel 
cost is extremely small. 














eration of power. In a simple steam plant exhausting 
to atmosphere or to condensers the useful work may be 
as low as 5 per cent of the heat in the fuel. 

The largest single loss in the usual steam plant is the 
heat in the exhaust steam. If conditions make it pos- 
sible to reduce or eliminate this loss, the plant economy 
will be much improved. 

For example, consider a plant in which steam is gen- 
erated at 125 lb. per sq.in. gage and used in an engine 
or turbine exhausting to utmosphere. With a steam 
rate of 50 Ib. per kw.-hr. the exhaust steam will have 


x quality of 96 per cent; that is, for each hundred 


boiler-room losses. If the 4fficiency of the boiler room 
is 70 per cent, the over-all thermal efficiency of the 
power process will be 0.70 0.85 — 0.60; that is, the 
heat converted into useful work will be about 60 per 
cent of that portion of the heat supplied in the fuel 
which is fairly chargeable against power generation. 
The greater part of the fuel would have to be burned 
in any case to supply the heating steam, even if the 
turbine or engine were not used. 

As a matter of fact, this imaginary case is too good 
to be true. Usually, there is too much or too little 
exhaust steam for the heating requirements, or put- 
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ting the matter in another way, the power demand and 
the heating demand do not balance and both vary 
differently with weather conditions and _ seasons. 
When these are balanced, the fuel cost chargeable 
against power generation is likely to be about one- 
quarter of that obtainable with a good condensing plant, 
but this is only part of the story. At times when these 
demands do not balance, conditions are not so favorable. 
When the power demand is such that the exhaust steam 
is insufficient to supply the heating requirements, live 
steam must be used to make up the deficiency. This 
may not prove very unfavorable; certainly, it is no 


EFFICIENCY BALANCE SHEET FOR COMBINED POWER 
AND HEATING PROCESS 


Charge 50 Ib. of steam at 125 lb. per sq.in. gage.....51,200 B.t.u. 
Credit for heating 48 lb. of dry steam at atmospheric 

I tas Seas aie eid aa ev eorar eg ies ec nw siniolatane view ms 47,200 B.t.u. 
Net charge against power generation................ 1,000 B.tvu. 
Credit 1 kilowatt-hour generated. ..........ccccccsses 3,413 B.t.u. 


: output 3,413 -* 
Thermal efficiency = - = 0.852 
, Gan heat chargeable 1,000 ‘ 


worse than supplying all the heat with live steam, gen- 
erating no power at all. The other extreme, on the 
contrary, is more wasteful. When the power demand 
is Jarge and the heating demand small, so that the 
exhaust steam eannot all be used, the excess exhaust 
must be wasted to the atmosphere, and the correspond- 
ing portion of the power will be generated at very low 
efficiency. In many cases it would be cheaper to pur- 
chase power. 

Accordingly, special study is required in each case, 
balancing the period during which high efficiency is 
possible against the period in which only a low efficiency 
is obtainable. An exact and continuous balance is rare. 

In general, however, it is true that every attempt to 
find a use for exhaust steam and every attempt to find 
exhaust steam for a heating requirement is a step in 
the direction of maximum plant economy and minimum 
cost to the owner. 

The plant engineer should examine his plant with this 
in mind. Here is steam exhausting to atmosphere or to 
a condenser. Is there not some heating job for which 
this steam or a part of it could be used? Here is a 
process in which heat is supplied in live steam. Would 
it not pay to install a turbine or an engine, with a 
high-pressure boiler plant, and use the exhaust for this 
heating requirement? Of course the answer is not 
always affirmative. Each situation demands special 
study, and no man is safe in simply assuming that his 
plant has the best layout. 

The steam turbine is especially well adapted to serv- 
ice of this kind because its exhaust is free from oil 
whose presence in the exhaust steam from engines 
is often objectionable for process work. Turbines may 
be designed to operate with any desired exhaust pres- 
sure, and if steam is needed at more than one pressure, 
a turbine may be arranged with steam bleeder connec- 
tions so as to meet the heating requirements and at the 
‘ame time generate the maximum of power from the 
‘team so used. 

Examples of how this problem has been worked out 

ver a wide range. In a large soap factory there is 

500-kw. turbine receiving steam at 180 lb. per sq.in. 
ind furnishing steam at two different pressures for 
process heating. The main exhaust is at 15 lb. per 
q.in., with a bleeder connection furnishing steam at 65 
. per sq.in. Both steam quantities vary independently 
nder automatic control with no attention from the 
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operators. The entire output of the generator is 
absorbed in the plant, displacing purchased power. 

A rubber factory’ requiring steam for heating at a 
pressure of 100 Ib. per sq.in. and having a large power 
demand as well, operates a turbine receiving super- 
heated steam at 250 Ib. per sq.in. and exhausts at 100 
Ib. per sq.in., the exhaust steam being somewhat super- 
heated. When the power demand falls off, so that there 
is not enough heating steam, reducing valves supply 
live steam. 

The central heating plant described on another page 
of this issue of Power is an excellent example of the 

















Fig. 2—Steam is exhausted from this turbine at 115 Ib, 
per sq.in. for use tra pulp mill 


Automatic controls maintain a constant exhaust pressure 


generation of byproduct power. In this case the 
enforced idleness of the turbo-generator during the 
summer is an important consideration, and in some 
situations it is cheaper to omit the power equipment. 

Another application of the high back-pressure tur- 
bine is in increasing the capacity of existing plants. 
In one case, for example, the present plant operates at 
a pressure of 135 lb. per sq.in. An addition now under 
construction will comprise two boilers to operate at 450 
lb. per sq.in., and a turbine receiving steam at 435 Ib. 
per sq.in., exhausting into the existing 135-lb. steam 
system. The added power will be generated at little 
increased fuel cost, and this turbine will deliver sub- 
stantially dry exhaust steam, which will be used for 
exactly the same work that now requires live steam 
produced by burning fuel. 

In the production of paper pulp, large quantities of 
steam are required, and in one New England plant 
there is an interesting installation of turbines exhaust- 
ing at a pressure of 115 lb. per sq.in. The quantity of 
steam required by the heating process varies widely, 
and automatic controls maintain a constant pressure. 

Examples might be multiplied, but the principle is 
the same in every case. The operating engineer who is 
alive to his opportunities should work out his own prob- 
lem in collaboration with the engineers of the turbine 
manufacturers, who are in a position to suggest pos- 
sibilities that may open the way to the generation of 
both power and heat at a combined cost well below that 
involved in the purchase of either or both. 


See Power for May 26... 7325. page 8 AD 








Put the Idle Horses 
to Work! 


O YOU extract the power from your steam before 

sending it to 
the 
turbine, 


process and heating coils? sy 
steam pressure and installing an 
the steam you now generate for 
process and heating alone can turn out a lot of byprod- 
uct power without appreciably increasing your coal bill. 

Again, where the power required exceeds that obtain- 
able in this manner, a bleeder turbine may be installed. 
This will squeeze a maximum of power from the steam 
used for heating, allowing any excess to 
expand completely to condenser pressure. 


raising 
engine or 


process or 


How much power can one “skim” 
way? 


from steam in this 
It depends mainly on the steam pressures and 
to a lesser degree on the quality of the engine or 
turbine used. The simple diagram in the adjoining 
column shows graphically how much a “perfect” engine 
will abstract from a steam flow of 100 Ib. per hour. 
While exact for one condition only,’ the chart is useful 
for rough estimates over the entire range of ordinary 
practice. 

For instance, suppose steam is used by the process at 
5 Ib. gage pressure and is generated (or can be gen- 


erated) at 180 Ib. gage. Locate these gages on the 
chart and count the number of horses between them. 
The count shows seven horses, which means that a 


perfect engine taking steam at 
at 5 Ib. 
for each hundred pounds of steam flowing per hour. 
An actual engine or turbine should recover from 50 to 


SO) 


« 


180 Ib. and exhausting 
will extract approximately seven horsepower 


per cent of this, say about 5 horsepower. 
If process and heating require 8,000 Ib. (80 
of steam 


100) 
turbine could 
100 hp. from this steam. 


developing 


per hour, such an engine or 
recover 5 SO 
The 


extremely small. 


cost of this manner is 
The additional coal consumed is ap- 
proximately one-third pound for each horsepower-hour 
actually developed, regardless of the type of engine or 
turbine used. 


power in 


Where the existing boilers can produce 
the necessary pressure, the fixed charges are also small. 

Many process plants still fail to take advantage of 
their opportunities in this respect. Various excuses are 
offered. Some owners imagine that it takes a lot more 
coal to produce high-pressure steam. Others overesti- 
mate the for the process. 
Often investigation proves that the process can be han- 
dled as well with low pressure as with high. 


steam pressure necessary 


It would, of course, be absurd to claim that steam 
should never be used directly for process or heating 
without passing it through an engine. There must 


exist a considerable flow of steam and enough power 
demand to make generation worth while. 

There are many methods of salvaging power from 
Every “hookup” of the radio 
fan can be matched by a power-process-steam layout. 
A few of the more common 
on the facing page. 


process or heating steam. 


arrangements are shown 
These will indicate some of the possibilities. 
making an the power and 
demands, as well as special local conditions, should be 
carefully analyzed by an expert in such matters. 


Before 


actual layout, process 


‘Expansion along an “adiabatic” line through 200 lb. and 100 
deg. superheat, 
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Power obtainable from a steam flow of 100 lb. per hour 
through a perfect engine 


An actual engine or turbine will generally develop from 50 to 
SU per cent of the power indicated by the chart Count the horse 
between the available initial and final pressures Take from 450 
to SO per cent of this number (estimated according to operating 
conditions and size and type of engine or turbine.) Multiply the 
result by the actual flow of steam available, measured in hun 
dreds of pounds per hou The result is the total amount of 


power practically obtainable from the given flow of steam. 
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Byproduct Power 


SEVEN WAYS TO GET IT FROM STEAM NEEDED FOR PROCESS OR HEATING 

















Enaine H i : > af : 
ais ™ ‘SI m eo 1. The simplest and most common arrange- 
Turbine Process ment is to exhaust directly to heating or 





























process 











2. Steam for heating or process 
may be extracted from a con- Boiler > Senior > i ice ——— 
densing bleeder turbine. Steam er 
not needed for heat develops its 
maximum power by expanding 


















































































































































































































































Heating 
to condenser pressure — or 
Process 
Boite Engine Turbine Waste 
oiler > or > a or > oS ser ,/——_—— 
Turbine Engine el heat 
v 
Heating 3. This arrangement is equivalent to a 
Process bleeder turbine and may often be obtained 
by adding an engine or turbine to an 
4. Another arrangement equiv- existing installation 
alent to a bleeder turbine. Con- 
di nsing turbine ge nerates any Selita ae 
re quired excess of power over Boiler ~ , ' or Lad Condenser 
é : naine he 
that furnished by engine ex- y 7 
hausting to process 
Enaine Heating 
or oo or - 
Turbine Process 
ia Low-Pressure 
a eeder ie Heating 
Boiler se Turbine et or f x , ; 
Process 5. This “hook-up” gives two supplies of 
heating and process steam at different 
Medium- pressures 
Pressure 
> Heating 
or 
Process 
6. Mixed-pressure turbine can Engine Heating 
Boiler te > or a or 








add to process-steam supply or irbine Ii Process 
absorb excess as power and , 
process loads vary 
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Turbine heat 




















7. Some plants now 



























































heat buildings with 

a Engine ere sy eating hot circulating water 
Boiler - S.A = (Low Vacuum) [reuiating| Proc. from the condenser, 
wore thus extracting the 


maximum amount of 
power from the steam 
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Old Tide Mill Still Grinds Spices 


|‘ YOU ever go to Boston, it will be worth your while 
to 


run out to Chelsea to view the old 


Perched on the edge of its salt-water millpond, the 
Rumney Marsh of Colonial days, it has been running 
since 1816, when it replaced a burned-down tide mill 


rey 


built in 1734. Altogether this site has witnessed nearly 


200 vears of continuous tide-mill operation. 


Slade’s spices have been ground here preparatory to 


blending and packing elsewhere with modern machinery. 








Looking across the millpond 

The wheels are under the right third of 
the mill. The long signboard at the right 
of the mill is supported above the automatic 
check gates which let the tide into the pond, 
Salt water rushing back to the sea 
at low tide through the barnacled 
wooden casings of three old propeller- 
type wheels. Spices are being ground 
on the floor above. A 25-hp. motor 
helps out when the tide is not right 
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View of mill from the discharge side at low tide 


A corner of the millpond is visible at the left In the 
stone-lined tailrace at the left end of the mill is the i 
cased wheel shown below, while the wooden-cased wheel 
shown on the facing page are housed between the post 
at the right of this. 





This picture has no relation what- 
ever to the others except that tt 





shows another engineering curios- 
ity in the same Boston region 


The trap shown, built to handle con- 
densate, is here engaged in the unpleas- 


ant task of pumping “tallow (polite 

° = ‘ * © ‘ ‘ term for blood and animal oil) from 

The iron casing indicates that this is the most “modern”? “nercolators” to the fifth floor of a local 
q | 


‘ ‘ . slaughterhou 
wheel in the bunch. Incidentally, salt-water corrosion hc 


has put it out of commission, while the other wheels 
Photo taken with co-operation of 


split me) rily along Sterling Engineering & Mfg. Corp. 
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N OUTSTANDING feature of the Fourth Annual 
Exposition of Power and Mechanical Engineering 
being held this week at the Grand Central Palace, 

New York City, is the number of exhibits featuring 
equipment that has been brought out during the last 
vear. These new developments cover practically all 
branches of power-plant equipment and serve to indi- 
cate the recent activities in that field. 

The number of exhibitors has increased considerably 
over the previous expositions, and included in the pres- 
ent list are some of the largest manufacturers of 
power-plant equipment. Several of the exhibitors who 
have shown, their products each year since the incep- 
tion of the show four years ago have increased their 
space, which attests the success of the show from a 
business point of view. 

The exposition is being held simultaneously with the 
annual meetings of the American Society of Mechanical 
Engineers and the American Society of Refrigerating 
Kingineers, as has been done the last two years. 

As in former years stokers and pulverized-coal equip- 
ment are much in evidence. Of the nine types of 
pulverizers on exhibit, four are being shown for the 
first time, three of which are of comparatively recent 
development. 

Other products on exhibit which are closely allied 
with the fuel-burning equipment are two types of water- 
cooled furnace walls and three types of air preheaters. 
In one type of water wall shown, the water tubes are 
exposed to the radiant heat of the furnace with the tile 
and insulation on the outside, while in the other the 
water tubes the outside and are faced with 
refractory blocks suspended from the tubes. <A sec- 
tionally supported furnace-wall construction for use on 
furnaces of the hollow-wall type will also be shown. 
In this wall sections approximately 4 ft. in height are 
supported independently, which permits replacing any 


are on 


block in any one section without disturbing the rest of 
the wall. 

A new development in the line of economizers that 
is being shown is a lead-coated steel-tube machine de- 
signed to resist the external corrosion caused by sul- 
phuric acid in the flue gases and the internal corrosion 
due to oxygen in the water. The tubes have extended 
surfaces. 

As at the previous expositions, working models are 
being used to demonstrate the working principles of 
certain types of equipment where it has been found 
impracticable to exhibit the full-sized commercial units. 
In some cases these are amplified with drawings and 
photographs to illustrate the different applications. 

Included in the list of prime movers are a six-cyl- 
inder gasoline engine of 225 hp. designed for emer- 
gency or stand-by service, also a crankless engine of 
50 hp., which in design is a radical departure from the 
usual practice. One company will exhibit the cylinder, 
piston and piston rod of its double-acting two-stroke- 
cycle Diesel engine. 

The boiler-room instruments on exhibit will be found 
to cover a wide range of applications in the power-plant 
field, and many new instruments are included. In the 
exhibit of mechanical soot blowers one type is shown in 
which the main-line steam valve and the blower ele- 
ments are electrically operated. In another type a 
double-tube air-cooled element and a simple monel-metal 
sheathed element are shown. 

A series of lectures for engineering students and a 
program of motion pictures are again features of the 
exposition. 

The foregoing mention of some of the new and im- 
proved devices that are being exhibited has been mack 
possible through information furnished in advance by 
the manufacturers; a more complete description of the 
show will appear in the Dec. 8 issue. A list of the 
manufacturers and their products follows: 
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Booth No. 


476 
423 
275 


319-320 


9 
. 


445-446 
470 


212 


58 
296-297 


65 
207-208 


475 


48 


76 
129-430 


Ajax Wrench Corp., 
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EXHIBITORS AT THE POWER SHOW AND THEIR PRODUCTS 


Manufacturer 
Aceurate Brass Casting Co., Ine., 
Brooklyn : 
Ac\erman-Johnson Co., Chieago 
Advance I ineering Co., New 


TOM cena ; 








Aero Pulverizer Co., New York 
Air Preheater ( orp., New York 
New York 
Alexander Bros., Philadelphia 
Allen, A., & Son., Harrison, N. J 
Allen-Sherman-Hoff Co., Phila.. 


Allis Louis Co., Milwaukee 

Allis-Chalmers Mfg. Co., Mil- 
waukee 

Alsop engineering Co., New York 


American Arch Co., Ine., N. \ 
American Blower Co., Detroit 


American Brass Co., Waterbury, 
Conn 


American Car & Fdry Co., N. 
American Distriet Steam Co., No. 


Tonawanda, N. Y¥ ..ccocccee 


American Chain Co., 


Conn 


Bridgeport, 


Ameriean Chimney Corp., New 
“ork 

American Machine & Fdry. Co., 
Brooklyn 


American Pulley Co., Philadelphia 


American Resistor Co., Phila 


American Schaeffer & Budenburg 
Corp., Brooklyn 


American Society of Heating & 
Ventilating Engineers, N. \ 
Ameri¢ean Society of Meehanienl 
Engineers, The., New York 
American Temperature Indiext 

ing Co., Toledo, Ohio 





Ames B.C. Co., Waltham, Mass 
Anaeonda Copper 


Mining Co., 
New York. ste eewns lank 


Andale Engineering Co., Phila 

Andrews-Bradshaw Co., Pi 

Arca Regulators, Ine., New York 

Armstrong Cork & Insulating Co 
Pittsburgh 


ttsh'p 


Armstrong Mfg. Co., 
Ohio... 

Armstrong Machine Works, Three 
Rivers, Mich 


Springfield, 






Asheroft Mfg. Co., New York. 
Ashton Valve Co., Boston 





Atwood & Morrill Co., 
Mass 


Salem, 


\utomatie Primer Co., Chicago 
- Co., New 


Babbitt) Stent Spee 


Jedford, Mass 
Badger, FE. B. & Sons Co., Boston 


Bail y Meter Co., Cleveland. 


Ballwood Company, The, N. Y 


Sarco Mig. Co., Chicag 


Barnes & Jones, Boston 


Bartlet t-Havward Co., tl 
Bassick Mfg. Co., Chicago 





Product 


Brass castings 


Expansion bolts and hangers. 





Armstrong” high- and low-pres- 
_ sure traps 
Coal pulverizing and 


equipment 
I 


burning 


aring metals and packing 
ASH.” Hydro-jet ash handling 
iron bunkers, air 
furnsaes 
hoppers and gates 
electric motors and fans 


system, Cust 


bottoms, ash 


Allis’’ texrope drive and ball 
bearing induction motors 
Mixing machines and portable 
pulps. 
Flat suspended furnace arches 
Sirocco 


fans, blowers and air- 


conditioning equipment 


Copper and copper zine produets 
| ! aa 


t vis cumal tube 


shies 


»~wre,t 
k” ol 


ectric rivet il 
heaters, lnlvburton 





Duplex sleeve 
tvpes of 


expansion joint, 
underground steam 
line construction reducing 
valves, steam traps, steam flow 
and condensation meters 
Chains for cranes, hoists, and 


other uses. 


Rotary pressure and 
pumps, automatic water sup- 


ply svsten 


yaecunm 


Spl t steel pulleys, pressed-stee] 
shaft hangers and pressed-steel 

trucks, 

High speed stec] trenting l 
nd portable electric heatin 


ppli mecs. 


Indicating and recording 





i ‘ FALkes 
ind thermometers 
ind relief valves, 


nd dia 


pop safety 
ealorimeter 


Temperature jindieating and re- 
cording instruments 
Bench lathe, milling and filing 


machines, dial gages 


Admiralty and Muntz metal eon- 
clenser nickel-bronze 
turbine blading, Tobin-bronze 
piston rods and shafting, eop- 
per busbar and tubes 

Duplex strainers for water and oil 

Tracyvfiers 

“Area” automatic regulators. 


tubes, 


“he MNpuri gl 
high-pressure 


Cc rk insulation, 


insulting brick, 
covering and 


Furnace grates 


High- and 
traps 

Valves, 

Master pilot pressure gages and 

popsnatety valves 


low -pressure steam 


Ss, gages, steam specialties. 


Atmospheric 
eurrent valves 
bustion reculator and « 
regulator 

Centrifugal pump primer 


Chain operated valve wheels and 
specialties 

Expansion joints and spray 
nozzles 

“Bailey” pulverized-eonal feeder 
and meter, furnace wall, metor 
control equipment for suto- 
matie boiler operation, boiler 


meters, pressure and tempers- 


ture recorders nds multi- 






m valves, thermostatic 
traps, bla traps and 
Fast’s’’ shaft couplings 
Lubricators and forced lubriecat- 


Ingsystems. 


Booth No 


10 
48] 


340-34] 


450 


8 
\-Main Fl 
448 


?? 


285 


264 


17 


73 
34 
440 


276 


568 


Manufacturer 


Bayer Company, St.Lot 


mt Mig. Ce 


Bernitz Furnace 





Bieelow Co., The, New 


Bilt mm Nac hin Pox 
port, Conn,.... 
rd Areher Co., New York 
Bishop & Baheoek Mfe. Co., 
Cleveland... > 


1Co., Bridge- 





sburn-Smith Cor 


Shsyi ING. Bs 


Bo & Hill, New York 
Bolinders Co., Ine., New York 


Boston Gear Works Sale Oi, 
Norfolk Downs, Mass. 


Botfield Refractories Co., Phils 
Bowser, S. F. & Co., Ine., Fort 


Bradley Washfountain Co., Mil 





Bristol Company, The Water- 


‘o., Philadelphia 


Budd Grate ¢ 
{ orge Co., Buffalo 


ySteam Pump Co., 


Builders Iron Poundry, Providenc 


Bundy Steam Trap Co., Nashua, 


Burhorn, Edwin, Co., New York 

Carbondale Cirnte Bar Co., 
Seranton, Pa 

Carborundum Co., Perth Amboy, 


Carr Fastener Co., Cambridge, 
Carrick Engineering Co., Chieago 


Carling Turbine 
Woreester, Mass 


Blower Ce.. 


Carrier Air Conditioning Co. of 
America, Buffalo 

Carrier Engineering Corp., New- 
ark, N. J 

Campbell, Andrew C., Ine 
sridgeport, Conn 

Cash, A. W.Co., Deeatur, 1 


Cashin, W. D. Co., Boston 


( velana 
Clipper Belt Laeer Co., Grand 
| } | \l } 
( ( panv, I ~ I 1 
‘ ) 


Hlaven, 


Product 
Meechanieal soot blowers, with 
double-tube nir-cooled elk 
ments and. single-tube mone! 
metalsheathed elements 


Shaft bearings 


Skip hoists with simplex loade: 
and tail block ear, pivoted ash 


gate and ash sluice 
Clinker-proof furnace walls and 
blocks 


il-burning equipment and boiler- 
feed pumps. 


Coal pulverizer 


witer-tube and re- 
turn-tubular boilers, 


“Bigelow” 


Mv } ihe tools 
Boiler chemicals 


Mans, blowers, radiator traps and 
thermostats, 

Peedwater filters and grease ex 
tractors, miulti-duet 
for water and oj], 


Strarners 


"ste ime speci ities 

Oil engine-driven generator set 
an | otl-engine driven centrifu 
ral pump 


Speed-reduetion units, silen 

chain drives and.spur gears 

Adamant” firebriek cement 
“Bowser” oil-pumping, 
and purification systems 


storage 


Wash fountains. 


Reeording pressure and vaeuum 
gauges, cleetrie temperature con- 
trols, indicating and recording 
thermometers and pytometers 

Eleetrie Cos reeorder combined 
with flue-gas temperature pyro- 
meter, MLOtor-ope rated damp r 

“3 pyrometers, two and 

three-pen recording thermom- 

eters and liquid-level indieator. 


contre 


Roller-bearing idlers, dr iwings of 
bridge erane and conveyor in- 
stallations. 

Furnace grates 

Fans, blowers, exhausters, air 
‘oO le rs, purific rs and pre heaters 

Duplex and centrifugal pumps 

Venturi meters, venturi nozzles 
for 1000 1b. pressure, boiler- 
load) indieator, venturi am- 
monit meter, planimeter for 
totaling meter charts, 


Steam traps 


Cooling towers, 


Furnace grates 


Carborundum refractories and 
earbophistie gun and cement 


“Dot” 
system 
Automatie 
equipment 


high-pressure lubrieating 


combustion-contro! 

Stmnall steam: turbines and turbine 
blowers 

Air-conditioning equipment 

\ir-conditioning equipment 

Nibbling Phiine hines 


Craig system of 
bustion 


tomatic Come 
control, pressure re- 
ducing and regulating valves 
‘Th emotlex’ thermostats,  re- 
turn traps, and 
boiler feeder 
SH-O-Col” insulating briek and 
bloeks “Celeote” boiler coating 
and high temperature cements 
Centrifugal steam purifiers 


low-pressure 
' 


Valves for high and low. pres- 
sures, mot r-operated \ lve S 


Worm-gear speed-reduetion unit 
Steel belt lacing and belt eutters 


Mechanieal and steam atomizing 
| burners, oil heaters and 
strainers, 

\ notch meters and records Ts, 
multi-port  back-pre 
\ tlves, 
rutors, 


ssure 
steam traps and sepa- 
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Booth No 
482 


532 


24 


60 


209 


$0) 2-403 


30 2-303 


lo 
248 


36- 37 
494 


561 


536-543 


536 
204-5-6 
10 


503 
94 


te 
™ 


215 


209A 


27 
407 


4] 


500-501 


288-289 


EXHIBITORS 


Manufacturer 
Coffin Valve Co., Boston 


Cooling Tower Co., New York 
ynbustion Engineering Co.,N.Y 
Combustion Pub Corp., N \ 


Connelly, D., Cleve- 
latud.. “r 
Connor, Wm. B., Ine., New York 


Connery & Co., Ine,, Philadelphia 


soiler Co., 


Continental Valve 


& Nquipment 
Co., Framingh Mass 


itn 


Consolilated Safety Valve Co., 
New York 


Consolidation Coal Co., New York 


Cork Foundation Co., New York 


&Son, Ine., New York 


Crane P 


Crankk Iengine Co., Ine., New 
York 

Crosby Steam Gage & Valve Co., 
Boston 


Cutler-Hammer Mig. Co., Mil 


ViLtb vet 


Dampney Co. of America, Boston 


Davidson, M.T., Co., New York. 
Davis, G. M., 
Chicago 


Regulator Co 


Davis nein 
York 


Dearborn Chemienl Co., 


ering Corp., New 


Chicago 

De Laval Separator Co., New 
Yor! 

De Laval 
Irenton, N 


Steam Turbine Co 


’ 


Detroit Stoker Co,, Detroit 
D'beste, Julian, Co., Boston. 


Detroit Twist Drill Co., Detroit 


Detrick, MHL, Co., Chicago 

Diamond Power Speeinlty Co., 
Detroit 

Dickson, Walter S. & Co., New 
York 

Dixon Joseph 


Crucible Co 
Jersey City, N. J 


Dodd, 
York 

Dodge, PF. W., Corp., New York 

Donnelly Systems Co., New York 


Mead & Co., Ine., New 


Drake 
Bik 


Non-Clinkering 
Co., New York 


Furnace 


Durabla Mfe., Co., New York 
Edge Moor Iron Co., Edge Moor, 
Del ‘ 


= 
z 


lliott Co., Jeanette, Pa 


ellison, Lewis M., Chieago...... 
Iingineer Co., The, New York 

l ne Co., New 
I Ine 





New 


POWER 


Product 

Units for electrically 
different types of 
sluices 

Atmospheric water cooling towers 
spray-cooling air 
waist ers 

Lopuleo and unit pulverized-fuel 
systems, fin furnace, air pre- 
heater and mechanical stokers. 


operating 
valves and 


equipments, 


Water-tube boilers. 

Steam traps and specialties. 
Iixpansion stiffeners for breech- 
i mr duets, etc., air-cooled 
clamipe rs and preheaters. 


ings, 


Forged-steel fittings, reducing 
valves and pump governors. 

Pressure “Consolidated” 
safety valves, Hancock globe 
ind ingle V ilves. 

Samples of coal and illustrations 
of mining operations. 

Cork blocks for absorbing vibra- 
tions between machines and 
foundations 


Valve-control equipment, signal 
systems, interlocks, meters and 
indicators 

Motor-operated 
geney stop 
\ ilves, gl be 
relief valves 


valves, emer- 
vilves, steel gate 
, check, safety and 


Extended funnel ferrule for con- 
densers, metallic econdenser- 
tube packing 


Crankless oil engine 


Ciages, snfety, 


blowoff and relief 


valves 


Valve control and 


motor controllers 


automatic 


Coatings for metal surfaces 
apparatus for applying it 

Simplex steam pump and 
trifuge! pumps 


and 
cen- 
Reducing valves, back-pressure 


valves, stop and check valve, 
steam traps 








ans and other specialties 
Feed-water treatment, lubricat- 
ing oils and greases 


Centrifugal oil purifiers 


Worm-gear reduction units, heli- 
eal gears, centrifugal pumps, 
steam turbines and centrifugal 
COMpPressors 

Mutltiple-retort underfeed stokers 

“Curtis” damper regulators, re- 
ducing valves, traps and tem- 
perature regulators 

Machine tools 

Detrick, sectional supported side 
wills and flat suspended arch 


electrically operated  yalve-in- 
head blower systems, mechan- 
eal blowers, and protee- 
tion barriers 


soot 


Ventilating and heating apparatus 


Graphite greases, “Silica” graphite 
paints and primers, spring oil 
and rust solvent 


Sweet's engineering catalog 
Steam control and distribution 
equipment 


Furnace — blocks, 
sifety latches 
Packing, paints and valve disks 


furnace-door 


Drawings and photographs illus- 
trating single-pass boiler, hori- 
zontal and ecross-drum_ boilers 


High - pressure motor - operated 
valves non-return and blowoff 
valves 

Small steam turbine, single-and 
two stage-ejeectors, automatic 
non-return valves, strainers 
and blowoff valves 

“Telhison-Leach” COs analyzer in- 
clined and vertieal draft gages 
Purner baffle walls, combustion 
control, “Ineo” oil burners 


Electrical measuring instrument 
for temperatures and CO, 


Booth No. 
28-B 
217-218 

461 


72 
100-101 


442 


570 
246 


326-327- 

330-331 

338-339 
17 


544 
35 


46 


465 


14-n&14-b 


92 

201-2-3 
49 
21 


404-405 


60 
81-82 
496-497 

47\ 


Manufacturer 
Engineers Book Shop, New York. 
Erie City Lron Works, Erie, Pa. 
Erie Malleable Iron Co. (Kondu 

oS Ree 
Ernst & Co., Newark, N. J...... 
Everlasting Valve Co., Jersey 
rity, N i : 


Excello Tool & Mfg. Co., Detroit 


Fabian, Goodman S., New York 
Fafnir Bearing Co., New Britain, 
Conn. 
Fairbanks 


Morse & Co., New 
York. ; aie ; ; 


Falk Corporation, The, Milwaukee 


Falls Engine Works, Sheboygan, 
Wis . ‘ ‘ 

Federal Gauge Co., New York 

Fisher Governor Co., Marshall- 
town, Towa one ape 


Flexible Steel Lacing Co., Chicago 


Flexitallic Gasket Co., Camden, 
Dek Mikasa a eatineernwne ees é 
Foote Bros. Gear & Mech. Co., 
Chicago... 


Foster Engineering Co., Newark, 
i. J 


Foxboro Co., Ine., Foxboro, Mass 


Flynn & Emrich Co., Baltimore 
Frederick Tron & Steel Co., 
Frederick, Md.. 


Fuller-Lehigh Co., Fullerton, Pa. 


Fulton Co., The, Knoxville, Tenn 


Furnace Engineering Co., New 
York. 


G. &G. Atlas Systems, New York 
Garlock Packing Co., Palmyra, 


General Electrie Co., Schenectady 


General 
York 


Refractories Co., New 


Gibby Engineering Co., Fast 
Boston, Mass.. 


Gillis & Geoghegan, New York. : 


Girtanner Engineering 


Corp., 
New York 


Gordon, Jas 


T., Co., New York. 


Green, A. P., 
Mexico, Mo > wURe re 
Griseom-Russell Co., New York. 


Fire Brick Co 


Hagan Corp., Pittsburgh.. 


Hahn Engineering 


Co., Phila- 
delphia : , , 


Hand Stoker Corp., New York.. 
Hanson-W hitney & Co., Hartford, 
Conn ‘ 
Hancock Inspirator Co., New 
ork : 
Hanson & Yorke Co., 
Hardinge Co., 


New York 
Ine., New York 


Hayden & Derby Mfg. Co, New 
York. : 

Hays, Jos. W., Corp., Michigan 
City, Ind 

Heine Boiler Co., New York 


Hendrick Mfg. Co., Carbondale, Pa. 
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AT THE POWER SHOW AND THEIR PRODUCTS—Continued 


Product 
Technical books 
Unit coal-pulverizing system 


Valves and fittings 
Inclined boiler gages 


Everlasting and flat-plug valves, 
gate valves and tandem blow- 
off valves 

Bushings, grinding spindles and 
other products 


Industrial ball bearings 


Ball-bearing centrifugal pumps 
electric motors and _ Diesel 
engines 

Herringbone gear speed-recuc- 
tion units, “Falk-Bibby”’ fiexi- 
ble coupling 


\utomatie engine stops 
Gages, steam specialties 


Pump governors, pressure regu- 
lators, reducing valves and 
steam traps 

‘Alligator’ steel-belt 
“Flexeo” belt 
lamp guards 


lacing, 
fasteners and 


“Flexitallic” gaskets 

Vertical worm and_= spur-gear 
reducer and standard worm- 
gear reduction units 


Pressure regulators, pump gov- 
ernors, non-return, back- pres 
sure and relief valves, liquid- 
level gages 

Indicating and recording gages 
and thermometers, liquid level 
graces 

“Huber” hand stokers and 
chanieal stokers 


me 


Centrifugal pumps, rubber- 
bushed flexible couplings 

“Fuller” coal-pulverizing, trans- 

and burning 


porting equip 
ment, ‘Fuller-Bonnot” unit 
mill, waste-heat coal driers. 


automatie bin-level indicators 
“Sylphon” = pressure — reducing 
valves, interlocking valves for 
fuel-oil systems, damper and 
temperature regulators. 


“Simplex” 
verizer 


unit-type coal 


pul- 
“Atlas’’ pneumatic tube systems 
Asbestos and metallie packings 
Motors and motor controls, sur- 
face air cooler and flow meters 


Chrome 
tories 


and magnesite refrac- 
and fireclay silica in 
standard and special shapes 


Hand stokers 
Telescopic hoists 
removal 


and for ash 


Steam-jet and hydraulic ash con- 
veyors, and fly-dust re- 
moval systems 

“Nicholson” steam traps, strain- 
ers, vacuum pumps and reduc- 
thon gears 


soot 


Firebrick and refractories 

“Reilly evaporators” U-fin gen- 
erator air coolers, G-R bent 
tube evaporator and oil cooler 

Combustion-control 
deconcentrators 
purifiers 


apparatus, 
and steam 


Steam-jet conveyors and sectional 
cast-iron storage tank “Huber” 
hand stokers 

“Huber” hand stokers 


Drill presses and milling machines 


Gages, valves and 


cialties 


steam spe- 


Coal-drying, pulverizing = and 
classifying equipment, rotor 
spray for gas serubbing and 


air conditioning 
Injeetors 


CO, recorders and draft gages 
Water-tube 


V-type and _ cross- 
drum. boilers 
Perforated metal sereens, inter 


locked steel grating and stair 
treads 
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81-82 
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438-439 
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449 
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201 
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516 
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EXHIBITORS 


Manufacturer 
Hill, Dr. E., Vernon Co., Chieago 
H. & O. Chain Co , so 
ee = 
Hofft, W. A.. Co., Indianapolis 
Homestead Valve Mig Co 
Homestead, Pa 


Norwalk, 


Huyette, 
delphia. 


Paul B., Co., Phila- 


Hydraulic Press Mfg. Co., Mount 
Gilead, Ohio. . war: 

Hyatt Roller 
Newark, N. J. 

I'g_ Electric 
Chicago 


Bearing Co., 


Ventilating Co 


” 


Illinois Engineering Co., Chicago 
Imperial Coal Co., New York 
Industrial Power, Chicago ; 
Industrial Management Group, 
New York...... te 
International Filter Co., Chicago 
Insulating Products Corp., New 
ork... : 
International Nickel Co., New 
2 ; Seq ate 


International Trade Press, Ine 
New York Stake ; 

Irving Tron Works Co., Long 
Island City, N. Y. : 


Instant Water Heater Co 
N. Manchester, Ind.. 


Jenkins Bros., New York.... 


Johns-Manville, Inc., New York 


Jones,W. A., Foundry & Meh. Co., 


Chicago 


Justus Steam Trap Co., Napanoeh, 
ae 


Keating Pipe Bending & Supply 
Co., New York ° ° 
Keeler I. Co., Williamsport, Pa 
Kellogg, M. W., Co., New York 
Key Boiler Equipment, Co 
i. St. Louis, Tl ° wand 


Keystone Lubricating Co., Phila- 
delphia oe 


Keystone Refractories Co., New 
ork : 


Kieley & Mueller, Ine., New York 


King Refractories Co., Buffalo 


& Meh. Co 


Kingsford Vdry 
New York.. 
Kissick-Fenno Co., Philadelphia. 
Kittredge, John W 
Kitts Steam 
Oswego, N.Y 


Atlanta, Ga 
Specialty Co., 


Klingerit, Ine., New York 

Knickerbocker Photo Service, 
New York ae anecateGns 

Ladd, George T. Co., Pittsburgh 


Lagonda Mfg. Co., Springfield, O 


Lead Lined Tron 
Wakefield, Mass 


Pipe Co., 


Liberty Mfg. Co., Pittsburgh 
Liberty Electrie Corp., Stamford, 
Conn Cece eenens 
Libbey Glass Mfg. Co., Toledo,O 
Liptak Fire 


Brick Arch Co . 
Chicago en 


Locke 


Mass. 


Regulator Co., Salem, 


Ludeman Bros. Ine., New York 


Lunkenheimer Co., Cineinnati 


MeDonald & Co., New York 
MeLeod & Henry Co., Troy 
N. ¥ 


MeVicker, W. B., Co., Brooklyn 
Manistee Iron Works Co., 
Manistee, Mich. 


POWER 


AT THE POWER SHOW 


Product 
Pitot tubes, manometers, draft 
gages and anemometers 


Transmission chains 
Stokers and furnace arches 


Quarter-turn valves, globe and 
blowoff valves 


Draft and COs recorders, steam- 
flow sifety water 
columns Damper regulator 
and flue cleaners 


meters, 


Drop-forged valves and fittings 
Roller bearings 
Fans, motors, and 


equipment 
Steam traps and specialties 


ventilating 


Water filters and purifiers 
Insulating materials 


Commercial forms of monel metal 
in rods, castings and sheets 


steel 
site 


Irving “subway” open 
flooring and “vizabledg”’ 
step for stairs and ladders 


Water heaters 


Iron, bronze and _ steel valves; 
blowoff valves, automatic stop 
and check valves, pump valves 
and sheet packings 

Asbestos insulating materials 


Worm- and spur-gear speed re- 
ducers 


“Justus” steam traps 


Pipe, valves and fittings 


“Key” safety handhole plates 
and caps 


“Keystone” safety lubricating 


systems, lubricants and greases 


Dura-stix bonding mortar and 
granular refractories 
Steam traps, reducing 
back-pressure valves 
“Mono” boiler baffles and = fur- 

nace cements 


valves 


Sectional water-tube boilers 

Soot cleaners and feed-water 
regulators 

Two-speed chain hoists 


Steam traps and pressure regu- 


lators 
Valves, packings and gage glasses 


Water-tube boilers 


Non-return valves and tube 
cleaners 
Lead-and = tin-lined iron pipe, 


valves, fittings and stop cocks 
Boiler-tube cleaners 


“Liberty” valve operators 
Standard and high-pressure gage 
glasses 


“Liptak” single- and double-sus- 
pension arches and furnace 


blocks 


Reducing valves, damper regu- 
lators, engine-stop and speed- 
limit systems 

Safety stops for engines, turbines 
and pressure lines 

Cast-steel electrically operated 
gate valves, all Monel valves 
for 400 Ib. pressure” and 


750-deg. temperature, check 
and blowoff valves 

Justus” steam traps 

Suspended boiler arches, steel 


mairxture veneer 
furnace walls 
Boiler compound 


lining for 


Single and multi-stage centrifugal 
pump, Rees Turbo centrifu- 
gal pumps 


AND THEIR PRODUCTS—Continued 


Booth No. 
60 


40 
343 


210 


237-238 
239-240 


477-478 


408 
268 


300-30 1- 
304-305 


279-280 


324-325 


401 


47 


286-287 
258 


3 & 28-2 


451 


10 


91 


93 


Manufacturer 
Manning, Maxwell & Moore, Ine., 
New \ ork 


Manufacturers Record, 

Marlin-Roekwell Corp., 
town, N 

Marion Meh. Fdry 
Marion, Ind 


Saltimore 


James- 


& Supply Co., 


Mason Regulator Co., Boston 


Mereo Nordstrom Valve Co., 
New York ieee 
Merritt, I. 


R. & Co., New York 


Merrick Seale Mfg. Co., Passaic, 
N. J 


Metropolitan — Brass 
Ass’n, Brooklyn 
Metallistic, Inc., Jersey City, N.J 
Midwest Piping & Supply Co., 

St. Louis eta 


Founders 


-Mixing Kquipment Co., New 
York ; 

Morse Chain Co., tthaea, N.Y 

Moore Steam 


Turbine Corp., 
\ : 


Wellsville, N 


Morse Dry Doek X Repair Co., 
Brooklyn 

Moto Meter Co."Ine., L. I. City, 
N. ¥ 


Mueller 
Mich 


grass Co., Port Huron, 


Murp'iy Tron Works, Detroit 


Murray Conduit Systems, New 
York 

Nash Engineering Co., 8. Norwalk, 
Conn 

National Assn. of Stationary 
Engineers ‘ 

National Engineer, Chicago 

National Co., Boston 

National Lead Co., New York 


ational Aeme Co., Cleveland 
ational Tube Co., Pittsburgh 
Naugatuck Mfe. Co., Naugatuck 
Conn 


ZZ. 


Neemes Foundry Ine., Troy, 

Nicholson, W. HL. & Co., Wilkes 
gurre, Pa 

Niles-Bement-Pond Co., New 


York 
Nitrose Co., The, Peorin, WH 
Norma-Hoffman Bearings Corp., 

Strunford, Conn 


Northern Equipment Co., 


Pa 


Norton o., Worcester, Mes 


Nice Ball Bearing Co., Nieetown, 
I: 


Obermaver, S., Co., Chieago. .. 
Olsen Tinius, Testing Meh. Co., 
Philadelphia aoe 


Otis Elevator Co., 
Peerless 

Wise 
Peabody Engineering Corp., 


York 


New York 
Machine Co., Racine, 


New 


Pennsylvania Crusher Co., Phila- 
delphia 

Perfeetion Grate & Supply Co., 
Springfield, Mass 

Permutit Company, The, 


York 


New 


Pitts & Kitts Mfg. & Supply Co., 
New York 

Pittsburgh Valve 
Co., Pittsburgh 


Fdry. & Const 


Philadelphia Gear Works, Phila 
delphia 


Testing Laboratory, 


Pittsburgh 


Pittsburgh 


Plibrico Jointless Fire Brick Co., 
Chicago 


Product 


‘Asheroft” gages “Consolidated” 
safety valves “Reeves” 
able-speed trausmiisston 


vari- 


Gurney ball bearings 


Stokers, soot blowers, and water 
heaters 

Reducing valves, pump govern 
ors, hydraulic damper 
lator, cast-stee] valves 


reku- 


Lubricated valves for 
feed-water lines, ete 
Soilers, engines and blowers 


blowolf, 


Conveyor weightometer 


Plastic metallic praekings 

“Midwest” pipe joints and steam 
specialties 

Silent chain drives 

Steam turbines, single-and multi- 
stage centrifugal pumps 

Fuel-oil burners 


“ANotoeo” 


eters 


industrial thermom- 


Copper and brass rod, 
forgings and castings 


Mechanieal Stokers 


tubing, 


Murray conduits 


Compressors, pumps and return- 
line systems 


Water-colummn ilhaminators 
Babbitt metals and cinch bolts 
Automatic serew machines 
Seamless tubing and pipe 


Seamless copper ball floats 


Shaking and furnace 


grates 


dumping 


Piston-operated steam: traps 


Gears and speed-reduetion units 
Protective paint for metal sur 


faces 


“Norma’ ball 
Hoffman” 
bearings 


bearings and 


roller and ball 


“Copes” feed-water regulators, 
pump governors and valve 
movement imdienators 

Furnace refractories and com nts, 
including air-cooled Cry 
talon” furnaee bloeks, special 
hearth tile, bathe brieks 
tlondum ensumeling matte 


Sall besrings 

Refractory materials 

Hydraulie Brinell hardness-test- 
ing machines, static dynumie 


bal meme machines 
Commercial steel castings 


Power hacksaw 


“Peabody” 
equipment 


fuel-oil-burning 


Coal ecushers and conveyors 
Furnace grates 


Water-softening and 
equipment,  ““Ranarex”’ 


recorder 


filtering 

COs 

Steam speciatties 

Motor- and evlinder-operated 
priate valves, high-pressure 


valves and fittings 


Industrial gears and silent ehain 
drive s 


Laboratory equipme nt and test- 
ing methods 


Monolithic furnace lining 
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EXHIBITORS AT THE POWER SHOW AND THEIR PRODUCTS—Continued 


Booth No. Manufacturer Product Booth No. Manufacturer Product 
495 Powell, Wm. Co., Cincinnati..... Valves and steam specialties 17 Smith Gas Engineering Co., 
42 Power, New York ; : Dayton, Ohio eda . Gas producers 
98 Power Plant Engineering, Chicago 469 Spray Engineering Co., Boston \ir filters and washers, strainers, 
20 Power Specialty Co., New York Foster” superheaters and econo- flow meters and spray nozzles 
mizers 10 Southern Engineer, The, Atlanta, 
219-220 Preferred Utilities, Co., New Gia Ree rr 
Yor! Ray” rotary fuel-oil burner 76 Sowden, W. K., New York Gages, inclined water columns 
48 Pratt & Cady Co., Bridgeport, and water-column illuminators 
Conn ; Hivh- and low-pressure globe and 443 Speednut Wrench Corp., New 
gate valves TOrk....<% ‘ Wrenches 
528-529 Pratt & Whitney, New York . Machine tools 28 Spense, Paulsen, Co., New York. “Sterling”  boiler-feed system 
452 Produetion Machine Co., Green- stenm traps, reducing valves, 
ERIN ONE at Abeba sae a aco d net oy ie BEC 5 ie rere 6 ae draft. regulators and shatt 
462-463 Publie Service Production Co., couplings 


Newark, N. J eeewee cece ececerececere 31-32 Springfield Boiler Co., Springfield, 














306 Pyr mid Iron Produets Co., New ic I} . Water-tube boilers 
York Pyramid” grates 312 Stack Heater Co., Boston . Feedwater heaters 
569 Queen’ Biers Befctaiet Co, 26 Stewart-Savers Co., New York “Northwestern” boil r-damper 
oak: Bree Tes Firebrick and refractories controls, 9ONZ Diesel en- 
89 Ouigley Furnace Specinlties Co., ) , zines 

Now Yor! Hytempite refractory material, 28 Standard Water Systems, Hamp- 
aetinates” Type! Weid-prool ton, N. J Evaporators and heaters 
actinak sick eeeanieen wai 336 Standard Steel & Bearings, Ine., 

met \ { ! Plainville, Conn, Ball bearings 
3 Racine Tool & Meh. Co., Racine, 28 Sterling Engr. & Equipment Co., 
W High-speed metalcutting machine Hyde Park, Mass ‘ Sterling boiler-feed systemis, lift- 
292-293 Ramsev Chain Co., Ine., Albany, ind se parating traps 
N. % ~ “Ramsey” silent chain drives 18 Sterling Engine Co., Buffalo Gasoline engines for industrial 
24 Raymond Bros. Tipact & Puly uses 
‘o., Chiengo Coal-pulverizing equipment 76 Stets Ca... Bostom....s..-sccss Stets feed water regulator 
48 ae Steel Casting Co , Val 329 Steney-Schmicdt Co ’ Y ork, Pa. Steam sp cialtic S 
Sridveport, Conn tlves, fitting ind specialties 34 Strom Ball Bearing Mfg. Co., 
415 Ren Mie. Co., Winehester, Miass. Latmp lock ind electrical spee- I ore rs on a ; Radial and annular thrust ball 
itlties bearings 

6 Republic blow Meters Co., 407 Stronge-Seott Mig. Co., Minnea- 

Chicago ? mieten for steam, air and gas, , en | AS ate hate She .eeee  Unipulve” unit coal pulverizer 
Oo reeorders, pyrometers, 11-41 2- 

liquid level indicators and coal 413-414 Sturtevant, B. FP. Co., Hyde Park, 
; ‘a , mete! \Lass Suerte ae ee ee Lead-eoated steel tube eeono- 
81 felinnmes Cine Column Co., mizer, wir pre heater, fans and 

Cleveland Safety water ¢ ums, coppe rand blowers for foreed draft, small 
nickel cleetri¢ deposited meta turbines and stokers 

> ; ; c Hest 427 Sumet Corp., Buffalo teeeee “Sumet” metal bearing castings 
60-2 Roe ue Pulley Co., olumbus, oR - : 6 Superheater Co., The, New York “‘Elesco” superheaters 

Tiel a eek LCOVeES variable-speed trans- 229-230 Swartwout Co., Cleveland ... Steam and oil separators and 

mission » 
! traps, exhaust heads, feed- 
2 > > ‘ > > 
3-284 Riehardson Senle Co., Passaic, ; ; water heaters and return trap 
\pron “Rees "er sees nd h ina 27 Sweets Engineering Catalog, New 
weighing Rirry York “Sweets” engineering catalog 
79 Riley Stoker Corp., Worcester, ' : 575 Sweet & Doyle Pdy. & Machine 

Nsiss nit nl meee’ pe ind under- Co.. Troy, N. ¥ i . Steam traps 

eed mechanien! stokers 
548 Robert Steum Speeinlty Co., 59 Tagliabue, J. Mfg Co., 

Cleveland Laminated steel floats, water PROGMETI ices sakewes ... Reeording thermometers, dial 
columns and water-gage illu- industry thermometers, con- 
minators troller for temperature and 

278 Robinson, John R., New York Pipe gusket pressure, iaacunetere pant 
ll-s Roto Company, The, Hartford, viscosmeters 

Conn Pube cleaners 507 Taylor Instrument Co., Roches- 

409 Rollway Bearing Co., Ine., ter, N. Y .. Indientine and reeording  ther- 

Syracuse, N.Y Shaft bearings mometers,mereury-columin vae- 

559-560 Ruvele Klingeman Mig. Co., uum and = pressure gages 

Salem, Mea Pump governors, temperature- barometers 
eontrol regulators, damper 265-266 Techno Service Corp., New York “Borsig’” valves and pump for 
reculators, "na ust relief sand sludge and ash handling 
reducing valves 421-422 Perry Steam Turbine Co., Hart- 

329 Ruggles Coles Engineering Co., ford, Conn . Steam turbines, reduction gears 

New Yor! Drying equipment for coal and and flexible couplings 

other materials 504 Templeton-Kenly Co.,  Ltd., 
491 Ruths Accumulator Co, Ine., ee Chicago a Simplex jacks 

New Yor Ruth team: accumulator 28 Templeton Mfg. Co., Hyde Park, 

. n 7 4 
318 “SC Reeulator Mfg. Co., ’ py tSS : + Steam trape \ 
Fostoria, Ohie S-C' feed-water regulators and 222 Phomas Flexible ( oupling Co., 4 
iinawe conkwo! : <u Warren, Pa Flexible shaft couplings 
' ™ - i 95 ‘ide W r ~ s Co “V 
332-333 S.K.F. Industries, Inc., New York S.K.F. ball bearings and shaft ha Tide Water Uil Sales Corp., New 
hangers York Oils and greases 
: 67 rik tol Jeuring " 
33 Sareo Os rv New York Sarco” steam trap 464 ger seins — a ; Roll | 
45-546  Sehutte & WKoerting Co., Phila oR te ae ‘ eer ee 
) 46 gr Wiles. tet coaideino Ph: aeetinieail 499 Toledo Pipe Threading Meh. Co., 
chilus. toute: tum So Poledo, Ohio ... Pipe-threnading machines 
valve and radian fin as ten 903-504 Topping Bros., New York ... Tools, supplies and accessories 
ir cooler 03 Porcehweld Mquipment 0 
432 Seandian Mfg. Co., Newark, N. J rc _ Chicago .>+ Welding apparatus 
69 Seoville Migs Co., Waterbury, 472 Prane Co., The. La Crosse, Wise. Bellows packless radiator valves, 

Conn Adiiiralts condenser tubing, steam trap and vacuum pumps 

bra rod, sheet nd tubine 429 Trill Indieator Co., Corry, Pa Open and elesed type continueu 
256-254 SRevnsntencat Chemienl Co., Ine., eard indicators, spring indi 

Ri eae Maat Method of cleat Rollers entors, reducing wheels and 

iy Sharpl Specinlty. Co. Phila- flushometer 


phis Centrifugal | purifiers 441-442 Triplex Machine Tool Co., New 
jex Valve & Meter Co., York Milling, grinding and nibbling 


| 
Philacdelpt Liclicntir unl reeording boiler- machines 
feed meter ndienting mano- 213 Tioga Steel & Tron Co., New 
meteor York ; Forged steel valves 
) oat ' é , HN. & , Met . ure recul ; 45 Uchling Instrument Co., Paterson, 
321-322 Skinner Br Nifty. ¢ hI beth, N J CO and COs recorders, combined 
NJ Steam coil heaters, oil-fired ‘ a sipgtiier alc regia 
' u barometer and vacuum re- 
| ters, revolvit sip ven- 1 } 
ry ae corders, waste meters and 
‘ ‘ z yVros-porous ens filter 
3 Skinner, M. B. Co., Chieage Valve-reseating tool and pipe- oe ; y pore mee ter 
431 , , ~* “ia ity 972 Unishear Co., Ine The, New 
e cla D ‘ Yor 
492 Simplex On) Tenating Co., Provi ey 2A Maal ctr acta amet atin ipa 
cle a R. 1 Industrial oil burners, blowers 19 Union Tron Works, Erie, Pa Water-tube boilers 
inal pulps unit 520 Vastine Sales Corp... Chieag Furnaee-door observer 
245 Sherwood Mile. Co., Buffal Lubrienter rel ingectors 17 Vineent-CGilson |] eon ( 
473 — Ber Co... Wilmingtor New York Soot clenners and turbine blowet 
% 
281-282 Smidth, Fo L. & Co... New York Leni belt drives 269-270 Voet Henry Machine Co., Louis- 
Sd» Smith & Serrell, Newark, N.d "Praneke flexible couplings snd ville, Wy ae Drop-forged stecl valves 
graphited bronze bushings fittings 
418-419 Smoot neineering Corp., New 406 Vulean Radiator Co Hartford, 
York > on t’* combustion control, pr Conn extended surface tubing 
rewublitors al nerator radiators, heaters and = con- 
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Booth No. 
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Manufacturer 


POWER 


Product 





AND THEIR PRODUCTS—Concluded 


Booth No 


Manufacturer 


Product 





19 Vulean Soot Cleaner Co., Du Bois, 
>a . Soot blowers 
261-262 Wailes Dove-Hermiston Corp 2 

New York LS yeep Paints and enamels for metal 

surtaces 
255 Waite & Davey Co., Inc., Long 
Island City, N. \ ... Air-cooled furnace arches and 
blocks 
250-251 Walsh & Weidner Boiler Co 9 
Chattonooga, Tenn. . ..... Water-tube boilers 
308-309- 
310-31 1- 
& 44-a Walworth Co., Boston, Mass.... Valves, fittings and specialties 
231 Warren Steam Pump Co., Warren, 

ee ees ; Single- and = multi-stage  cen- 
trifugal pumps, duplex oumps 
and air separators 

225-226 Warren Webster & Co., Camden, 

Pee Rac accicheniteceyeiere aes . Modulation system of steam 
heating, packless valves, heat- 
ers, boiler return and vent 
traps 

309 Watts Regulator Co., Lawrence, 

AE OR ran 02 Sl . Feed-water regulators, damper 
and pressure regulators, pump 
governors 

99 Wayne Tank & Pump Co., Fort 

WARE, BNR os sais nc eacmawera . Oj handling, storage and dis- 
pensing system, water-soften- 
ing equipment 

487-488- 
489-490 Westinghouse Elec. & Mfg. Co., 

East Pittsburgh, Pa.......... Small steam turbines, air ejectors, 
cireuit breakers, measuring in- 
struments, micarta plates, tub- 
ing and gears 

506 


Weston Flectric Instrument Co., 
Newark, N. J.. ee ee 
64 Wheeler Condenser & Engr. Co., 
Carteret, N. J..... mae 


Electrical measuring instruments 


Condensers, evaporators, cooling 
towers, steum-jet air pumps 


77 Wheeler, C. H. Mfg. Co., Phila- 

delphia, Pa.. ’ Radojet air) pumps, Radojet 
augmenter, ‘Froude’ absorp- 
tion dynamometer 

57 Whitney Mfg. Co., Hartford, 

Conn Silent and roller chain drives 
479 Wickes Boiler Co., Saginaw, Mich. Water-tube boilers 
493 Williams, D mr. Vaive Ca, 

Cincinnati, Ohio Bronze and iron gate valves. 
oil cups, lubriestors and other 
specialties 

291 Williams Gauge Co., Pittsburgh, 

Pa eae Gages, water columns — and 

steam trap 
485-486 Wilson Welder & Metals Co., 
Hoboken, N eee Gasoline-engine-driven electric 
welding machine 
ol Wing, L. J. Mfg. Co., New York  Turbo- and motor-driven blowers, 
unit heaters and exhausters 
442 Wisconsin Electrie o., Racine, 
Wisc . . Motor-driven portable grinders 
474 Wood's, T. B. Sons Co., Cham- 

bersburg, Pa Shaft collars, hangers, pillow 
bloeks and flexible couplings 
and belt: contractor 

51-12-13) Worthington Pump & Meh. Corp., 
New York Centrifugal pumps, air compres- 
sors, duplex and triplex pumps 
236 Wright-Austin Co., Detroit, Mich. Separators, trap and water 
columns 
259 “X" Laboratories, New York “XN” Liquid) for repairing leaks 
Wh boilers 
7a 7b Yarnall-Waring Co., Philadelphia, 

Pa Motor-operated blowoff valves 
V-notch meters, spray heads 
and steam traps. 

425-426 Yale & Towne Mfg. Co., Stam- 


ford, Conn Chain hoists 








A New German Central Station* 


The Rummelsburg Station, near Berlin, Will Have 
an Ultimate Capacity Above 500,000 Kw. 


By Pror. G. KLINGENBERG 


HE City of Berlin is now building a municipal 
fea & station on the bank of the Spree River 
at Rummelsburg, which will have an ultimate rating 
between 500,000 and 600,000 kw. The first section will 
include sixteen 18,820-sq.ft. boilers fired by pulverized 
coal, three 70,000 twin-tandem compound turbines, and 
three 10,000-kw. bleeder turbines for stage feed-water 
heating. Some details in the design 
briefly herein. 


are discussed 


STEAM TEMPERATURE AND FRESSURE 


Until recently steam temperatures above 670 deg. F. 
at the turbine throttle were considered extreme. Better 
blade material and lower steam velocities have advanced 
the safe limit to 750 deg. F. and will permit even 
slightly higher temperatures. 

The maximum practical steam pressure at this tem- 
perature is about 515 lb. per sq.in. Without reheating 
this will result in a moisture content of 10 to 15 
per cent in the low-temperature turbine stages, which 
is not objectionable when steam velocities are 
employed. The latter feature is particularly important, 
since it lessens the danger due to moisture. Recent 
stream-line studies in turbines have resulted in 
material improvement in their Rankine efficiency. 

It is an open question whether the maximum pres- 
sure should be adopted in each instance, as this decision 

hould be based on individual economic conditions. It 
may be said, however, that the higher the capacity and 
he load factor of a plant, the greater will be the 
‘thermal gain due to high pressure, and this may easily 


low 


also 


*Abstract of an article 
nNYyEnteUre 


in the 
1925, 


Zeitschrift des 


; Vereines deutscher 
page 1285. 


for October, 





exceed the fixed charges on the required additional 
investment. 

Coasideration of all factors shows that a pressure 
515 lb. for the Rummelsburg Station is feasible, 
as it does not involve excessive cost for materials or a 
radical change in piping construction. 


of 


INTERSTAGE REHEATING 


Although the thermal gain by reheating has been 
fully recognized in Germany, considerable doubt exists 
as to its economic advantage, in view of the costly 
equipment, the complications in supervision and the 
maintenance expense. The pioneer work by American 
engineers is being followed with great interest and may 
lead to its adoption at a later date. 


HEATING FEED WATER WITH BLEEDER STEAM 


The greater thermal efficiency obtained by this mod- 
ern method is unchallenged. The former practice of 
bleeding turbines at three or four points has, however, 
given way to not more than two bleeder connections, 
resulting in greater simplicity. 

For very large turbine installations, where continuity 
of operation is paramount, the main units should 
preferably not be tapped for heating feed water. 
Instead, this work should be done by auxiliary extrac- 
tion turbines operating at about 3,000 r.p.m., which 
will not add materially to the cost per installed kilo- 
watt of the plant. 

At Rummelsburg these smaller turbines form a sep- 
arate group which is housed together with the evap- 
orators and feed pumps in an addition to the boiler 
house. 

On first consideration it may appear that many 
advantages of stage heating by the main units have 
been sacrificed, particularly in regard to the larger 
quantity of steam in the lower stages, which neces- 
sitates larger condensers and longer turbine blades. 
If, however, the performance of an 80,000-kw. bleeder 
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turbine is compared with that of a 70,000-kw. turbine 
and « 10,000-kw. bleeder turbine, the latter plan will 
prove superior, particularly in view of the fact that in 
either case two low-pressure rotors are necessary for 
such large units, permitting the use of sufficiently short 
blading. Greater operating reliability is obtained and 
the arrangement of the condensing equipment is sim- 
plified. The condenser room contains only the main 
condensers, the turbine air cooler and the short high- 
pressure steam piping. A large amount of space is 
gained, which lessens the building cost materially. 

The bleeder units used as house turbines, but 
inasmuch as their capacity exceeds the demand, they 
also supply current to the main busbars. Automatic 
switching apparatus immediately disconnects them for 
house service only in case the bus voltage drops below 
a predetermined point. 

The condenser circulating, air, and condensate pumps 
are located in the water screen house, which elimi- 
nates costly condenser intake and outlet tunnels beneath 
the turbine room building. 


are 


BoILeR HOUSE 


Compactness combined with accessibility is obtained 
by the arrangement of the steel encased boilers, with 
flue-gas air preheaters and feed-water heaters, in 
inclosed units with short flue connections. This permits 
the use of comparatively low buildings and effects a 
saving in cost. 


PULVERIZED-COAL FIRING 


American practice, which utilizes boilers of standard 
construction, with a suitably designed furnace, is gen- 
erally followed in Germany. It is highly probable that 
new boilers in which the heating surface completely 
surrounds the combustion space will shortly be devel- 
oped for pulverized-coal firing. 
will doubtless follow. 


Lower furnace volumes 


Pulverized coal is of particular advantage to Ger- 
many as it permits full operation with low quality and 
various kinds of coal. 

The large moisture content of German coals, often 
as high as 20 per cent, makes it practically impossible 
to pulverize the coal without drying. The familiar 
American rotary kiln drier will doubtless be displaced 
by other types in Germany. 

The character of 
to utilize the flue 
practice of doing 


German coals makes it 
gas for drying. In its stead the 
this work with exhaust or low- 
pressure steam, as exemplified in the brown-coal dis- 
tricts is gaining favor. This results in a simple, cheap 
drier that needs little attention. 

At Rummelsburg steam 


inadvisable 


for drying is obtained at 
about 30 Ib. per sq.in. from the bleeder turbines, and 
is controlled by manipulating a valve. The condensate 
is returned to the The driers are directly 
under the bunkers, which permits a gravity feed. 

There is still considerable difference of opinion con- 
cerning the best type of mill. The tube mill has found 
some favor, particularly for pulverizing hard gas-house 
coke 


boilers. 


Gasification and low-temperature carbonization of 
coal, in order to obtain valuable by-products, is receiv- 
ing earnest attention in Germany. Complete gasifica- 
tion of the fuel is not likely to make much headway. 
so far as central stations are concerned. The second 
method is more promising, as the coke can be pulverized 


and burned under the boilers, while the tar and other 
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byproducts may be sold for industrial purposes. In the 
future coke plants may be erected in the brown-coal dis- 
tricts, to supply coke to power plants that have their 
own pulverizing equipment. 


PRINCIPAL EQUIPMENT AT RUMMELSBURG STATION 


There are sixteen vertical water-tube boilers, each 
containing 17,216 sq.ft. of heating surface and 1,614 
sq.ft. of water-cooled furnace walls. Normal steam 
output of each boiler will be 143,000 lb. per hour with 
a Maximum output of 169,400 lb. per hour. Feed water 
is heated to 194 deg. F. with bleeder steam. Air for 
combustion is preheated to 302 deg. F. Each boiler 
house occupies an area of 30,789 sq.ft., giving a ratio 
of 29.5 sq.ft. for each thousand pounds of steam gen- 
erated at rating. The total volume of the boiler house 
and additions is 2,677,557 cu.ft. 

The main steam turbines consist of three 70,000-kw. 
twin-tandem compound turbines, each machine being 
divided into two 35,000-kw. sections. One generator 
is driven by the high- and_ intermediate-pressure 
wheels and the other by two parallel-flow low-pressure 
wheels. Both sections operate at 1,500 r.p.m. The 
working pressure at the throttle is 477 lb. per sq.in., 
with a total steam temperature of 750 deg. F. The 
steam is expanded to 206 Ib. per sq.in. in the high- 
pressure cylinder and to 34 lb. per sq.in. in the inter- 
mediate cylinder, at which the 


pressure it 
low-pressure turbine section. 


enters 


The turbine building occupies a ground area of 
38,155 sq.ft., giving a ratio of 0.185 sq.ft. per kw. at 
rating. The volume is 2,729,922 cu.ft. 


Six main generators of 44,000-kva. rating generate 
three-phase, 50-cycle current at 6,000 volts. The volt- 
age is stepped up to 30,000 volts by six 44,000-kva. 
transformers. Each phase is transmitted in an indi- 
vidual gallery to the switching equipment. 


Largest Synchronous Condenser 


The largest condenser of the synchronous type ever 
built was recently put in service on the 220,000-volt 
transmission the Mount Shasta Power Co., 
of California, partly supplying San Francisco and the 
surrounding Bay country with electric energy. The 
condenser, placed in operation for voltage regulation 
in the high-potential transmission system, has a rating 


system of 


of 40,000 kva. at 0 per cent leading power factor and 
25,000 kva. at O per cent lagging power factor. It is 
used, however, with a lagging power-factor character- 
istic only during periods of starting or light load, 
during which time the line voltage might rise to an 
abnormally dangerous point. Under ordinary load 
conditions a leading current in the condenser is desired 
to correct for normal voltage drop in the system. 

The condenser was built by the Westinghouse Elec- 
tric & Manufacturing Co. and was placed in operation 
in the same substation with two other synchronous 
condensers of a similar design but having ratings of 
20,000 kva. each at 0 per cent leading power factor. 
The new machine will operate at 11,000 volts and has 
a synchronous running speed of 600 r.p.m. 





In Pennsylvania nine thousand tons of coal are trans- 
ported each day for four and one-half miles by the 
longest belt conveyor in the world. 
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Engineering Schools 
on the Right Track 

MALL salaries generally go hand in hand with 
.J mediocre performance. Teachers of engineering, as 
a class, form an exception to this ruie if one may judge 
from statistical reports recently issued by the com- 
mittee investigating engineering education under the 
auspices of the Society for the Promotion of Engineer- 
ing Education. The investigation is being financed by 
a grant of funds from the Carnegie Corporation. A 
comparison of salary data furnished by 2,279 teachers 
in 75 engineering schools, with similar data sent in by 
a large number of technical graduates, shows that the 
average academic salary falls below that of ninety per 
cent of the graduates in outside work for the first 
fifteen years after graduation. 

For the entire time range covered (up to thirty years 
after graduation) the total income of the teachers, 
including their earnings by consultation and other 
‘extra-curriculum” work, averages only about seventy- 
five per cent of the “median” earnings of graduates in 
outside work. 

Yet the most critical judges—the graduates them- 
selves—express general satisfaction with their engi- 
neering education. Less than three per cent of the 
recent graduates reporting are sorry they studied 
engineering. Three-quarters of all the graduates find 
their academic training reasonably well adapted to their 
practical needs. 

This does not mean that there are no suggestions 
for improvement. The greatest demand is for more 
instruction in business and economics. Another condi- 
tion calling for adjustment is the 1ack of vocational 
vuidance. Just how shall the student enter engineering 
work? What niche can he fill to best advantage? The 
rapid shifting from one job to another during the first 
few years after graduation shows the need for serious 
‘tudy of this problem. 

On the whole, the reports of the graduates indicate 
that engineering faculties are doing a worthy job and 
working along lines that are substantially correct. The 
putting into effect of improvements suggested by this 
urvey may safely be left in the hands of those teachers 
vho have brought engineering education to its present 
tate. 

Finally, it may not be amiss to point out that good 
vork should be rewarded. It is not unreasonable to 
iope that those who guide the feet of youth may some 
lay receive compensation on a scale equal to that of 

racticing engineers of equal age and ability. This, by 
le Way, is not much, as everybody knows. 

Freed from financial worries, the engineering teacher 

the future would be a still bigger man and throw 

imself into his work with even greater enthusiasm. 
idustry, which would benefit most from the improved 
roduct, should find some way to pay the bill. 


Exchange of Power Between 
Central Stations and Industrial Plants 

UCH has been written of the advantages of super- 

power. Guy FE. Tripp, in a recent article, spe- 
cifically designates as one of the advantages of 
superpower, the fact that such a system can advan- 
tageously use power from any economical source within 
the area covered by it. He takes a steel plant as an 
example and indicates that power generated from excess 
blast-furnace and coke-oven gases, could be fed into a 
superpower system and that the amount of power de- 
manded of the central stations would be appreciably 
reduced by power supplied from such sources. The 
philosophy of this idea is sound, and it is physically 
possible to work out such a scheme. 

Many industrial plants where large steam demands 
exist for heating or process work could develop con- 
siderable energy from such steam by the use of high- 
pressure boilers and reducing turbines. Much of this 
power would be in excess of the plant requirements. 
Power from such a source can generally be produced 
at a low figure when due credit is given to the heat 
in the exhaust steam when used for industrial pur- 
poses. Why have the central stations not availed them- 
selves of this source of cheap power, which could be 
sasily fed into their distribution svstems ? 

Several reasons may be offered for their failure to 
do so. The central station must have sufficient equip- 
ment to meet the peak load demand, which in 
systems occurs about six o’clock in the evening. 
is generally not available in any large amount from 
the industrial plants at that hour, and any service from 
these plants at other hours would therefore not lessen 
the capacity or investment in the central station. The 
industrial power available at off-peak hours would save 
only a certain amount of coal at the central station and 
possibly also save some distribution losses. The fixed 
charges on the interconnecting equipment will tend to 
lessen this saving. The remainder may not be suffi- 
cient to pay fixed charges on additional equipment in 
the industrial plant and the proportional amount of fuel 
costs chargeable to power generation, and therefore the 
plan may not be profitable. On the other hand, an 
interconnected plant serving much heating in winter 
might find it desirable to shut down most of its own 
plant and buy power in summer. This would be desir- 
able for the central station, since its load is low at that 
time. 


many 
Power 


Several utilities have such heavy power loads that the 
peak demand often occurs in the morning. The indus- 
trial-plant service under such conditions would effect 
real savings, both in fuel costs and in investment in 
central-station capacity. 

In still other cases, as at the steel plant, there may 
be some waste fuel that could be converted into power 
at all hours. This would form an excellent auxiliary 








Qf) 


would both 
Such plants deserve care- 


station, as it 


fixed charges and fuel costs. 


power to the central save 
ful investigation. 

While the idea probably does not appeal so much to 
central stations in large cities with a highly diversified 
load and where any such industrial plant would be able 
to supply only an infinitesimal part of the central-station 
peak, still in a smaller city or town having a few large 
industries, the capacity to help out might be consider- 
Moreover, where there is little diversity in the 
central-station power load, such a sharing of the re- 
erve investment would tend to Jessen the central sta- 


. ’ 
Lions 


. 
abe, 


ri:k as dependent upon business cycles in the 


principal industry served. 


Of course it is essential that the central-station sys- 


tem onerator have control of the outside fed 


power 


into the system. 


A few cases may exist where the central station 
company, in its zeal. to acquire all industrial plant 
loads, may not give serious consideration to the pos- 
sibilities of such interconnections, as they might en- 


courage further use of industrial plants. 

The such interchange service persists in 
well-informed engineering circles, and it is to be hoped 
that the plan will be tried out in many places to test 
its actual workability. Porer will be glad to learn of 
the results of such interconnection. 


idea of 


Where Comprehensive 
Data Are Needed 


! IS estimated that the water powers of this country 
ie vapable of producing about sixty million horse- 
fifty of the time, or thirty-five 
million for ninety per cent of the time. Using either 
ene cf these values as a basis of figuring, gives a yearly 
output two hundred billion kilowatt-hours, or 
about four times that sold by the central stations in this 
country last 


power for per cent 


of about 


vear. 

Taking the average cost of this power as delivered 
to the transmission system at three-quarters of a cent 
kilowatt-hour, the the country 
a potential annual value, when completely devel- 
opal, of one and one-half billion Nature in 
her abundance seen fit to make this great source 


per water powers of 
have 
dollars. 
has 
of power self-perpetuating, therefore it can be expected 
to be available when other sources have failed, and it 
makes one wonder why a more intelligent policy cannot 
be adopted in dealing with water-power developments. 

The Federal Water-Power Commission has recently 
issued its fifth annual report. In this report two things 
stand out the activities in water-power 
development since the enactment of the law under which 
the Commission was created, and, second, the way the 
Commission is handicapped in its work owing to the 
lack of The lat- 
ter condition exists, notwithstanding the fact that the 
Commission can pay all its own 


] } 
collected 


first, ereat 


funds and an adequate organization. 


xpenses from receipts 
under the Federal Water-Power Act, without 
he necessity of an appropriation from the Federal 


Treasury. <As it is now, these funds go into the Treas- 


ury and the Commission has to borrow its personnel 
from other government departments and has to depend 
upon the whims of Congress for an appropriation. 


In the first five vears that the Commission functioned 
leVe Were fil «| with it, 


ipptications 


five hundred and twenty-four 
for water-power developments and one hun- 
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dred applications for transmission lines. Eliminating 
duplication, the applications for power development 
represent an estimated aggregate, for projects that are 
reasonably certain of construction in the near future, 
of more than twice the water-power capacity in opera- 
tion when the Water-Power Act was passed in 1920. 

In these projects are involved questions of navigation, 
irrigation, fish and municipal water supply in addition 
to power development. Where a number of power de- 
velopments are on the same river, the problem is fur- 
ther involved since the development of one site may 
have a detrimental effect on the others if not properly 
located. It is evident, then, that to pass upon these ap- 
plications intelligently the Commission must have avail- 
able a comprehensive study of the rivers on which the 
developments are to be made. Water-power has now 
reached a state of progress where we are building for 
the future as well as the present. 


Compressed Air 

N MANY industrial plants compressed air is de- 

manded at a pressure higher than is really required. 
When air is used for blowing chips, sand and scale in 
the machine shop, foundry or smithy, it seems a bit 
absurd to compress it to eighty or a hundred pounds per 
square inch. Twenty might be an ample pressure. 

And how easy it is to try it! A resetting of the 
compressor governor, perhaps a new spring, and the 
trick is done. If the users don’t know the difference 
after the first small reduction, cut it down again and 
continue until the actual limit of usefulness is reached. 

The advantages in reduced power and reduced wear 
and tear at the compressor are obvious. <A less con- 
spicuous but no less real advantage is that with lower 
final pressure the condensation of water vapor will be 
reduced, perhaps even eliminated. 

Portable air-driven tools naturally present another 
problem. If there are few of them, it may pay to 
rebuild them with larger cylinders. 

Another saving may be effected in some cases by 
delivering compressed air at higher temperature than 
is sometimes customary. The aftercooler reduces the 
volume of the air in proportion to its absolute tem- 
perature. Most devices using air take a definite volume, 
and the temperature in itself is of no significance. If 
the air is hotter, it goes farther for exactly the same 
work of driving the compressor. In air engine work 
heaters are sometimes used, bringing the air to a high 
temperature before it enters the engine. This in- 
creases its volume, perhaps doubling it, and its energy, 
or work capacity, in the same ratio. It also reduces 
the tendency to ice formation in the exhaust ports. 
Very hot air would be unsuitable for hand tools and 
hoses, but in most cases cooling is certainly in the 
wrong direction. 

There are two objects that justify the aftercooling 
of compressed air—to remove moisture by condensing 
it out in a properly drained cooler—to reduce the vol- 
ume of the air so as to decrease the pressure drop in 
an extensive transmission piping system. In most 
industrial plants neither of these is necessary, and the 
aftercooler is simply a power waster. 

In an existing plant the power saving is the only 
consideration, but if new compressors are needed, the 
use of a lower pressure will cheapen and lighten both 
the compressor and its drive. 


Figure it out! Try it! Report your experience! 
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Practical Ideas from Practical Men 
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' (Prin Oe I occurrences, how these were met and other practical eX- 
(ict Se UN iar pedients adopted in the operation of their plants, Power 
ee | cee ile has decided to award two cash prizes each month during 
Ay < ! Wj 1925. One of $25 for the best and another of $15 for the 
‘ies v Le second best practical letter on plant operation or practical 
ky i ~ “4 kinks received during the month. This is in addition to 





ITH a view to stimulating engineers into the habit of 
recording for the benefit of brother engineers, unusual 


payment for the contribution at space rates. The winners 
for October will be announced this month. 








A Little Investment Returns 
Big Dividends 


When a plant owner is asked to appropriate several 
thousand dollars for improvements to power equipment, 
he naturally wants to know in what length of time the 
proposed plan will return his money and if his invest- 
ment is as well protected as if the money were kept in 
the bank. I was chief operating engineer in one plant 
where the owners had the reputation of refusing to lay 
out money on the power plant, and several chief engi- 
neers had given up the job in disgust when refused 
permission to make changes that were badly needed. I 
was advised when taking the job that the owners often 
had the engineer on the carpet about his high coal bills, 
but would listen to no plans for improving the perform- 
ance of the boiler plant. 

The boiler equipment was composed of two 78-in. and 
one 72-in. return-tubular boilers, and all were operated 
at maximum capacity on a 24-hour load. The pressure 
carried was 120 lb. The steam flow was 22,500 Ib. 
per hour and was used by two simple 4-valve condensing 
engines carrying a combined load of 1,140 hp., which 
was beyond their rated capacity. 

A few days after I took the job the owner came 
into the boiler room with a slip of paper in his hand 
and asked me what I thought of the figures it contained. 
it proved to be a statement by the former chief to 
the effect that the 72-in. boiler needed retubing and a 
tentative estimate of $1,200 to $1,500 for material and 
labor. I knew that this boiler was in bad condition 
from a quick examination made the previous Sunday, 
and stated that it could not run much longer without 
extensive repairs. I promised to give him an idea of 
vhat I considered the best policy on the following day, 
and devoted the rest of the day and a good part of the 
light to the problem. 

A glance at the inspection certificates revealed the 
act that the two 78-in. boilers were allowed a pressure 

155 lb. per sq.in., while the maximum to be carried 

n the 72-in. boiler was 125 lb. As the cutoff was about 

ne-third stroke with the engines carrying full load, 
estimated a saving of from 11 to 13 per cent in steam 
nsumption if we could raise the initial pressure to 
») Ib. and secure the benefit of an earlier cutoff and 
reater expansion. Taking the lower figure, the reduc- 
n in steam flow figured 2,475 lb. per hour. This 

eant carrying the entire load on the two larger boil- 
S; as they would have to generate about 20,000 lb. of 

‘am per hour, the case called for further consideration. 


Had the boilers been stoker fired with forced draft, 
no trouble would have been experienced. With clean 
fires these boilers could generate the required amount 
of steam with hand firing as our draft conditions were 
favorable, but the loss of capacity when cleaning fires 
was the greatest obstacle. If the owners could be per- 
suaded to buy hand stokers for the boilers, the problem 
would be solved, since greater capacity would be pos- 
sible. I estimated that this equipment would cost 
around $750 per boiler and resolved to make a strenuous 
effort to secure the consent of the owners to my plans. 

When I went to the office the following day with a 
complete outline of the idea on paper, I was told as 
soon as I entered that under no circumstances would 
they spend any money repairing the old boiler and 
that we wouldehave to operate the plant as it was. 

“T did not come in here to ask you to spend any 
money on that project,” I explained; “instead I am sub- 
mitting a plan for saving you $800 a month on operat- 
ing expenses.” 

He was interested at once, but he stated emphatically 
that my plan must stand the most rigid scrutiny before 
spending the first dollar. 

“We cannot afford to experiment with risky ideas, 
and our money must show as quick a turnover as if it 
was invested in any other part of this business,” he 
stated. “Just how do you expect to make such a 
saving ?” 

“Our load,” I replied, “at present is 22,500 Ib. of 
steam per hour, which calls for 2,700 Ib. of coal per 
hour with an evaporation of 8.33 Ib. The increased 
pressure will reduce this load by 11 per cent, making 
a net saving of at least 10 per cent, or 270 lb. of coal 
per hour. Hand stokers will save you 8 per cent of 
your coal bill, bringing the total saving up to 464 Ib. 
per hour. Now,” I continued, “you run 600 hours a 
month here, which shows the monthly coal saving to be 
139 tons. At $6 a ton you are saving $834 each month 
and in exactly seven weeks and three days your money 
is returned.” 

“This equipment pays for itself inside of two months, 
is that the idea?” he asked. 

“Exactly, and from then on the saving of $834 a 
month, minus an overhead charge of about $20 a month, 
is all velvet.” 

The order for this equipment was placed without 
delay, and after installation the weekly coal record told 
us that the estimated saving was actually exceeded. At 
the end of the first month of operation under the 
changed conditions I was called to the office and the 
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owner expressed his pleasure at the showing made by 
the power plant. 
“Is there 


boiler room? 


«a chance for further improvement in the 
If so tell us what it is and we will make 
any reasonable outlay.” 
I stated that 
ments 


$500 should be spent for boiler instru- 
and promised an increase in boiler efficiency to 
repay their cost, pointing out that an increase of only 
2 per cent in the boiler efficiency would produce a reduc- 
tion of nearly $1,000 annually. Within two weeks after 
the instruments were mounted in the boiler room, the 
improved operation fully justified their cost, and the 
owner promised an adjustment of salaries upward for 
the men for the reduction in fuel 


Chicopee, Mass. J. A. MADSEN. 


responsible costs. 


Saving Through Use of Ammonia 
Regenerator 

I was having considerable trouble with oil in 

refrigerating system. 

that 


the 
In fact, things had reached such 


a state something had to be done, so I decided to 
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installed to clean ammonia 


different 


») ‘ 


ares ml 


parts of the system, T planned to work on one 
of the system without interfering with another. 
In this plant all exhaust, fuel-oil and 
oiler-feed lines are run through concrete trenches and 
trenches covered witl [ planned to 
ut the to the regenerator in the same trenches 
in order to get a head for the oil from the 
different parts of the system. From experience I have 


particular 


steel floor plates. 
lines 


gyravity 


found this method more reliable than depending on gas 
pressure to move the oil. 
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Of course this can be eliminated by close regulation 
of the regenerator inlet valve, but then there is the 
choking proposition to contend with. 

Other engineers volunteered advice, most of it being 
to the effect that the investment was not justified. 
One listed regenerators as non-essentials and dangerous, 
always blowing up, troublesome from start to finish; 
another could see no advantage in having a gage glass, 
as the frost line would be sufficient; a third thought it 
wrong to use an exhaust-steam coil, while another 
thought it wrong to run lines through a trench where 
the temperature was around 145 deg. F., but the job 
went on. 

The installation proved satisfactory, and with tne 
gage glass properly located, I can carry about three 
gallons of oil, which just about covers two lower turns 
of the spiral heating coil. There is no guesswork 
attached to it. Where ammonia is admitted, it partly 
mixes with the oil and the boiling action takes place 
gradually, causing no confusion and there is no frost. 
Lack of frost means lack of rust and corrosion on the 
shell and there is no drip to. the floor. 
the steam coil 
proper 


The drain from 
is open and allowed to drip. With 
regulation of steam inlet, vapor is noticeable 
at the drip, so there need be no fear of freezing the coil. 

By running the lines through the hot trenches the 
heat has a tendency to evaporate or gasify a consider- 
able portion of the pure ammonia, which returns to the 
system, leaving less work for the regenerator to do. 

During operation I have taken samples from time to 
time, the first showing as high as 12 per cent of water. 
This has gradually decreased until after six weeks I 
find only a trace of water. During the six weeks of 
operation 45 gal. of oil and water have been taken out 
with no loss of ammonia. After filtering, etc., I have 
32 gal. of surplus oil that shows a flash point of 303 
deg. F. and a freezing point of 1 deg. F. 

It is now possible to slow down the machine 10 
r.p.m., cut one hour off the running time and carry 
brine temperature three degrees lower than before. 

San Francisco, Calif. J. R. STAPLETON. 


Improvised Oil Cooler for Small 
Steam Turbine 


Most steam turbines are equipped with oil-circula- 
tion systems that include an adequate cooling system. 
Some time ago I was confronted with a 2,000-kw. tur- 
bine that was giving a lot of trouble due to the oil 
sludging. The machine had water-jacketed bearings, 
but no other method of cooling the oil. This proved 
inadequate for the purpose, and the consequence was 
that the bearing-oil temperature ranged from 160 to 
180 deg. F. This was unsafe and costly as well, as 
the oil sludged with great rapidity and a single charge 
lasted but a month to six weeks. 

To overcome this we rigged up the simple cooler 
shown in the sketch and connected it into the 
system so that all the oil would 


oil- 


circulation pass 


through it. 

This cooler is made of standard pipe fittings, conse- 
quently the expense involved is not great. As will be 
seen from the illustration, it consists of a long U of 
pipe placed inside the condenser-circulating 
intake pipe coming from the river. 
able for cleaning. 

If it is found that the temperature of the oil going 


water 
It is easily remov- 





iS 


AS 


ye 





December 1, 1925 


to the bearings falls below 115 deg. F., making it too 
viscous and hard to filter, the bypass valve between 
the oil lines running to the cooler is opened to permit 
only part of the oil to go through the cooler. By 
regulating this valve, the temperature may be kept at 
the most favorable point. 

If desired, two outlets may be installed as shown, 
one leading from a washing tank and pump to the inlet 
side of the cooler, and the other returning from the 
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Details and arrangement of turbine oil cooler 


outlet side of the cooler to the washing tank. When 
the turbine oil circulating system is drained, this wash- 
ing tank is used to pump washing solution through the 
cooler to remove any sludge that clings to the inside 
of the pipe. A good cleaning solution is readily made 
by adding 3 oz. of commercial tri-sodium phosphate 
and 3 oz. of commercial soda ash to each gallon of hot 
water used. To this may be added 1 0z. of soap powder 
if the sludge deposits are hard to remove. This solu- 
tion should be kept hot with steam while pumping 
through the cooler. It must be thoroughly washed out 
of the pipes with plenty of hot water before returning 
the cooler to use. This arrangement will obviate the 
necessity of taking the cooling coil out of the circulat- 
ing pipe for cleaning. G. H. CORNELL. 
Jackson Heights, N. Y. 


Checking Steam-Trap Leakage 

Among the various losses incurred in the generation, 
transmission and use of steam, there is one item often 
overlooked which may well deserve a brief study, and 
this is steam-trap leakage and efficient disposal of 
condensate. 

Most all steam and condensation traps on the market 
today are efficient and free from leakage when first in- 
stalled and for some time thereafter; but like all 
mechanical apparatus, they require more or less fre- 
quent inspection. It is a well-established theory in 
power-plant practice that to install a machine or 
mechanical apparatus with a view of making it easy for 
inspection and maintenance is the best form of insur- 
ince for sustained efficiency and long life. This same 
rinciple should be carried out where practicable in the 
nstallation of steam traps. 

The method of connecting a trap shown in the illus- 
ration makes it readily accessible for a leakage test or 
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removal for repairs. This arrangement allows the oper- 
ator to make a quick leakage test by first opening valve 
A and closing valve B, watching the trap discharge con- 
densate and the closing characteristics. If, upon finding 
a condition of leakage, the operator desires to remedy 
the loss, he closes valve C, releases the pressure in the 
trap by opening the air vent or other suitable valves, 
then closes valve D and cracks open the bypass valve EF. 
This valve should have a throttling nut on its disk as 
shown in the detail, to prevent wiredrawing its seat. 


LOSS OF STEAM THROUGH CIRCULAR ORIFICE FROM 159 LB. ABS 
TO ATMOSPHERIC PRESSURE BASED ON NAPIERS FORMULA 


Cost of Steam 


Leak ie 
Weight Weight per Week 
Din. and Area of of S , of Steam Based on 
Circular Orifice Discharged Discharged Cost of $0 25 
Dia. Inel \rea Sq. Tn per Iir., Lb per Week, Lb. per 1,000 Lb 
a 0.000192 1.47 247 0. 06 
ay 0. 000767 5.89 989 0.24 
& 0.001726 13.23 2,217 0.55 
vs 0. 003068 23.72 3981 0 99 
ey 0.004794 36.72 6,165 1.54 
3 0.006903 92 78 8,870 2.22 
ax 0. 009396 71.91 12,079 3.02 
; 0.01227 94.09 15,808 2; 93> 
os 0.01553 118 57 19,824 4.95 
PY} 0.01917 146.11 24,528 6.12 
3 0.02320 177. 48 29,736 7.43 
) 0.02761 211.14 35,448 8.85 
33 0.03240 247. 86 41.064 10. 40 
a9 0.03758 286.87 48,216 12.05 
ry 0.04314 328.95 5,272 13.82 
1 0.04909 374.85 63,000 15.75 


The trap may now be taken out of the line by uncoupling 
the inlet and outlet unions, and the defective parts re- 
placed or repaired as the case may be. 

The bypass arrangement and test connections shown 
in the illustration are by no means new. Many power 
plants are standardized on this system, but there are 
also many plants that have no means or schedules for 
testing or inspecting traps and to these in particular 
the accompanying table will be interesting. The losses 





Trap connection arranged to permit a quick leakage test 


given in the table are based on Napiers’ approximate 


PA 

formula W 7? Where W flow in pounds per 
‘ 

second, P = absolute pressure and A area of orifice 


in square inches. 

The piping to and from a steam trap should be well 
insulated and the condensate from traps should be piped 
to a common header going to a feed-water heater or 
water-storaye tank to be used as boiler-feed makeup. 
In some plants the condensate is discharged directly 
into the boiler by means of a receiver trap placed over 
the boiler. The heat recovery in either way is efficient. 

Jersey City, N. J. KE. A. BAERER. 
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Using the Operating Force on 
Maintenance Work 


An editorial in the Sept. 19 issue of Power suggests 
an idea that can be applied in many power plants and 
with considerable benefit to the operating crews. The 
working of men in four shifts, three operating shifts 
and one shift on maintenance, would be welcomed by 
the operators and would be a distinct advantage to 
them. It would afford an opportunity for experience 
on maintenance which possibly could not be secured 
in any other way, as in plants of 1,000 kw. and more 
operating on a 24-hour schedule, an operator is rated 
more by his ability to keep equipment running than 
by his mechanical ability. 

If he is to step up into a higher position, he must 
be careful of supervising all repairs, and if he lacks 
this valuable training he is likely to fail when pro- 
moted to a chief’s job. Many an operator never does 
anything but operate and would make a poor showing 
if he tackled the job of engineer-in-charge and had to 
oversee all repair to equipment, and even all pipefitting 
and electrical work throughout the factory. By work- 
ing these men on maintenance work they would acquire 
valuable experience and would develop into engineers 
of considerable executive ability, and in case of a 
position higher up being open, it could be filled by a 
man already in the organization instead of the man- 
agement being forced to look outside for a man with 
all-around experience. 

The crew would be in better physical condition, due 
to the fact that they work more day shifts and come 
on the night shifts less often. There is only one day 
operating shift, and the amount of time spent on day 
work would be doubled by the adoption of this idea. 
Undoubtedly, the plant would be kept in better shape 
under this system. <A fireman assigned to several day’s 
duty cleaning the tubes of water-tube boilers will no 
doubt do a more thorough job, since he has to keep up 
steam when returning to his operating duties and has 
more interest in this work than a repair man. 

I do not agree with the opinion expressed that op- 
erating labor is cheaper than maintenance mechanics. 
In this section the average hourly wage of operating 
engineers is above that of machinists, pipefitters, mill- 
wrights and electricians in industrial plants, and fire- 
men’s wages are nearly on a par with mechanics’ 
The adoption of the plan would call for the 
substitution of licensed engineers in place of ordinary 
mechanics or the plan of using apprentices under a 
definite system of training. It certainly breaks up the 
monotony of operating on night shifts and forces a 
man to associate more with other workers in the plant 
and possibly will develop a co-operative spirit, which 
is often lacking where a man is alone on night duty 
constantly. 

It will broaden a man’s viewpoint and will keep 
him from being discouraged, as so many men over 


x 


wages. 


forty often remark that there is no chance for advance- 

ment in engineering. There is far greater chance for 

advancement for an engineer if he can take charge of 

all maintenance work in a plant instead of being only 

a good operator. A. F. SHEEHAN. 
Brightwood, Mass. 


Combustion of Pulverized Coal with 
Different Degrees of Fineness 


Referring to Mr. Brinckerhoff’s comment in the 
Sept. 29 issue on “Combustion of Pulverized Coal with 
Different Degrees of Fineness,” there are a few points 
that I would like to mention in connection with this 
discussion. 

Tests of large installations where pulverized coal is 
used as fuel, have not shown any apparent difference 
in efficiency with coal of 200-mesh fineness and that 
of somewhat coarser pulverization, for the reason 
probably that the method of burning that was em- 
ployed was such as did not take full advantage of the 
qualities posessed by the finer fuel. Theoretically, the 
finer powder can be more intimately mixed with the 
combustion air, will burn with greater rapidity when 
ignited, and consequently will liberate a greater amount 
of heat per unit of time for the same amount of fuel. 
Methods of burning fuel are of value as they excel in 
this latter respect, granting of course that combustion 
is complete. 

At present in the larger installations there seems to 
be no advantage to be gained from the finer pulveriza- 
tion, ‘but the gain is more marked in the smaller plant, 
especially where there are high ratings. In the smaller 
combustion space there is not sufficient time for the 
coarser particles to be consumed before entering the 
tubes, especially when the quantity of fuel is increased 
to meet an increased demand on the boiler. 

By smaller combustion space I do not mean less 
furnace volume per square foot of heating surface, 
but rather the linear dimensions of the combustion 
chamber which must necessarily be smaller and there- 
fore afford less space for the travel of the ignited 
particles of fuel before they reach the boiler tubes. 

One of the chief objections to extremely fine powder 
from the point of view of economy is the cost of 
producing it. Power consumption and wear and tear 
on the pulverizer increase rapidly with increasing fine- 
ness of the product, and a point is soon reached where 
any increased gain from combustion efficiency due to 
the finer pulverization is offset by the increased cost 
of producing the finer powder. 

It must be conceded, however, that from a combus- 
tion point of view there is advantage in finer pulveriza- 
tion, but the problem is to produce the fine powder 
economically and to devise a method of burning that 
will enable the advantages possessed by the finer par- 
ticles to be utilized to the fullest extent. 

Schenectady, N. Y. S. C. MARTIN. 
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Surface-Condenser Operation 


In the Oct. 6 issue, Paul H. Jeynes describes in an 
interesting and instructive way surface-condenser op- 
eration. The location of a thermometer for reading 
the temperature of the exhaust steam, as shown in 
Fig. 4 of the article, has been subject to criticism 
many times. If a thermometer were placed in the ex- 
haust-steam nozzle of the condenser, as indicated by 
Mr. Jeynes, it would be subject to the impingement of 
high-velocity steam. 

The particles of steam striking the thermometer bulb 
have their kinetic energy changed into heat energy, 
and as a result the thermometer will show a temperature 
slightly higher than that corresponding to the absolute 
steam pressure in the condenser. 

It has been my experience that more reliable tem- 
perature readings are obtained if the thermometer is 
placed at a point in the condenser nozzle where the 
steam is more or less quiescent; for instance, in the 
atmospheric relief-valve connection. F. W. RABE. 

New Haven, Conn. 


Phasing Out Alternating-Current 
Generators 


In the Oct. 20 issue Edward Swan writes an interest- 
ing article on phasing out alternating-current gen- 
erators. I believe, however, that the method of using 
a three-phase motor for this purpose is open to criticism 
in some cases. A few years ago it was desired to 
operate an electrically driven pumping station by means 
of two banks of transformers, either singly or in 
parallel. 

One bank consisted of three 200-kva. transformers 
for stepping down from 25,000 to 2,300 volts. The 
other bank was the same, except the transformers were 
of 75-kva. capacity. Each bank was connected closed 
delta on both primary and secondary. The erecting 
engineer carefully traced the primary and secondary 
wiring so as to avoid the necessary “phasing out” if 
possible. 

The primary switches were closed and the current 


brought to the switchboard. The voltage was the same 
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Fig. 1—Original connections of the two banks of 
transformers 


in each phase of each bank. The engineer next started 
200-hp. three-phase motor for checking the direction 
of rotation. This was apparently correct for both 
anks. He then attempted to parallel the two banks, 
ut disaster immediately followed. 
When the smoke cleared away, it was found that the 
ix primary 25,000-volt fuses were destroyed and the 
naller transformer bank damaged so that extensive 
lop repairs were necessary. 
It was known that the transformers were of different 
akes, and it was assumed that they were of the same 
larity. This, however, proved not to be the case 
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as it was found upon consulting the records that the 
No. 1 bank was connected for negative or subtractive 
polarity while the No. 2 bank was the opposite. Thus, 
in this particular case the motor test on which the 
engineer based his conclusion, failed to give the correct 
indication. 

Figs. 1 and 2 show the general scheme of transformer 
connections used. Fig. 1 shows the connections of the 
two banks as they were first grouped, and Fig. 2 shows 
how they were finally connected when put into success- 
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Fig. 2—-Connections of transformers as they 
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were 
finally prade 


ful operation. Summing up, I believe that Mr. Swan's 

plan of using three transformers and lights is the 

surest and safest for all-around phasing-out alternating 

current equipment. M. A. ANDERSON. 
Pittsburgh, Pa. 


Brine Tanks 


In the Oct. 6 issue of Power, under “Practical Ideas,” 
there was a suggestion submitted by R. L. Tullis. 

Refrigerating coils submerged in brine and the 
brine tank insulated, would not refrigerate a room, 
any more than the coils themselves if insulated to 
prevent the transmission of heat from the air in the 
room to the pipe, would do so. 

If Mr. Tuilis will stop to consider the subject of 
heat transmission, he will recognize the fact that in 
heat exchange the heat travels in one direction only; 
that is, from the warmer body or substance to the 
colder body or substance. Heat can be exchanged in 
only three ways: By radiation, as heat from the sun; 
by conduction, as from the fire side of a boiler wall, 
through the iron, to the water side of the wall; and by 
convection, wherein a body is heated, then moved to 
another location, carrying the heat with it. 

In refrigerating a room, the process of cooling is 
done almost entirely by convection, and in this applica- 
tion air is the body that picks up the heat and conveys 
ft to another location. For example, when warm goods 
are put into a room to be cooled, as the air in the room 
is colder than the goods, the heat in the goods flows 
into the air, causing it to become warmer. The air 
expands, rises, and comes into contact with a pipe that 
is colder than the air; the heat then flows into th 
cold pipe, this causes the air to become colder, to 
shrink and flow downward, where it again picks up heat 
as before. 

It will be seen that any device or material that 
prevents the air from coming into contact with the 
colder pipe, will stop the exchange of heat. 

There are, of course, other conditions that affect the 
fiow of such as moisture content, but these either 
hasten or retard the velocity of the air flow and do no! 
alter the natural law as stated. M. 

Chicago, Il. 


R. CARPENTER. 
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Psychological Tests for Engineers 


The editorial on page 371, of Power, Sept. 8, intro- 
duces a subject that, I am sure, is of more than ordi- 
nary interest to all engaged in the profession. It deals 
with the one phase in the makeup of an engineer that 
cannot be obtained from any college in the world or by 
a lifetime of practical experience. “To act correctly 
when an emergency arises,” as your editorial puts if, 
is something that cannot be acquired, and the man with- 
out it is always to be pitied in all walks of life, but 
particularly in the power field, where the lives of many 
may be lost by his failure. 

In all sections of the engineering field the psycholog- 
ical side plays an important part, and while the sug- 
gested tests might in some cases entail hardship, this 
would be more than balanced by the certainty that 
our engineers could be relied upon to come up to the 
standard of “that engineer who saw his duty a dead 
sure thing and went to it there and then.” 

Belfast, Ireland. F. P. TERRY. 


High Pressure for Industrial Plants 


The description of the 1,200-lb. plant at Weymouth 
in the Sept. 15 issue of Power and the editorial on the 
subject of the application of 1,200 lb. pressure to indus- 
trial plants point the way to remarkable economies in 
power generation in industries requiring process steam 
at high back pressure. 

It may interest some of the readers of Power to 
analyze the power problem of some particular plant 
and see just what the saving in dollars and cents will 
be, by increasing the power output of back-pressure 
engines with high-pressure steam. In this state there 
is a pulp and paper mill operating a 500-kw. non-con- 
densing turbine at 200 lb. absolute initial pressure and 
exhausting at 110 Ib. back pressure into digesters. 
Obviously, the steam rate of the turbine is high under 
these conditions, and with a load of 500 kw. steam flow 
through the turbine is 55,000 Ib. per hour, showing 
the steam rate to be 110 Ib. per kw.-hr. Since the 
power requirements of the mill exceed 500 kw., the re- 
mainder of the power is either purchased or generated 
by condensing units. 

If the initial pressure was 1,200 Ib., the output of 
the non-condensing unit could be quadrupled as_ will 


be shown. The article gave the steam rate of the 
1,200-Ib. turbine at %350-lb. back pressure at 42.22 Ib. 
per kw.-hr., and if the back pressure was reduced to 


200 Ib. absolute the water rate would be reduced to 
29.6 ib. assuming a Rankine efficiency of 70 per cent for 
the stages Cxpanding steam between 350 and 200 Ib. 
pressure. Therefore the output of a turbine expanding 
steam from 1,200 lb. and 700 deg. F. will be 1,858 kw. 
with a steam flow of 55,000 lb. per hour and added to the 
output of the unit already installed in this plant, brings 
the power output from 500 kw. up to 2,358 kw. with the 
same steam flow. This is equivalent to a reduction in 
pounds of steam per kilowatt-hour of 78 per cent, since 
the final steam rate is brought down to 23.32 Ib. 
Assuming that current can be purchased for jc. per 
kilowatt-hour and that 1,800 kw. or over is being pur- 
chased, the saving in cost of purchased current is $13.50 
for each hour of operation. Industries of this type 
have an operating schedule of 24 hours a day and 300 
days a year, so the possible saving runs as high as 
$97,200 per year. This amount would pay 37 per cent 
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on an investment of $261,000 for a 1,800-kw. plant, 
it being assumed that the cost of a high-pressure tur- 
bine of 1,800 kw. capacity and a boiler to generate 
55,000 lb. of steam per hour is in the vicinity of $145 
per kilowatt and that the plant contains the required 
space for additional units. If 1,800 kw. is being gen- 
erated with a condensing turbine in this plant with a 
fuel allowance of 13 lb. per kilowatt-hour, the fuel 
saving at $6.50 per ton, is $63,180. Of course the heat 
content in each pound of steam is considerably more, 
so if air preheaters are used the cost per pound of 
steam need be no higher at the increased pressure. But 
the cost must be reduced considerably below $145 per 
kilowatt or the fixed charges will be nearly two-thirds 
the fuel saving. At $100 per kilowatt the high-pres- 
sure equipment is an excellent investment, a net saving 
of about $30,000 being possible. 

In another plant devoted to tire and rubber manu- 
facture, 80,000 Ib. of steam per hour is generated at 
150 lb. pressure and used at 100 lb. in process work, 
no power being generated from the process steam. 
This plant has a bill for current of about $10,000 
monthly and uses 32,000 tons of coal a year. The total 
cost for fuel and power is around $312,000 annually, 
and with a 1,200-lb. pressure unit exhausting at 100 lb. 
back pressure the entire present cost of current could be 
eliminated without any increase in the fuel consumption. 
The power now costing $120,000 a year with a rate of 9 
mills per kilowatt-hour shows the current consumption 
to be 13,333,333 per year and operating around 7,000 
hours a year, the connected load does not exceed 2,000 
kw. This gives a permissible water rate of 40 lb. for 
a high-pressure unit, which allows a pressure of less 
than 1,200 lb. to be used here. It is safe to say that 
the net saving would be $60,000 annually, allowing 
$60,000 for fixed charges on the equipment. But in 
cases like this there is probably a long-term contract 
with the power company which prohibits the adoption 
of the plan outlined. There is nothing to prevent the 
power company from contracting to sell steam at 100 Ib. 
pressure to their customer and installing a 1,200-lb. 
plant on the premises and supplying the required 
amount of process steam by the turbine exhaust, pro- 
vided a reduction in steam cost is guaranteed the manu- 
facturer. 

The plant in question is not equipped for low-cost 
steam production, and if the high-pressure boiler plant 
is properly designed, has the most economical combus- 
tion system and air preheaters along with feed heaters 
extracting steam at least two pressures, steam could be 
generated at 1,200 lb. at a lower cost per thousand 
pounds than is now being done. Bleeding steam at 
100 Ib. and 350 Ib. would give a feed temperature of 
420 deg. F. and would bring the water rate of thé 
turbine down to the vicinity of 25 lb. per kilowatt, and 
with a steam flow of 80,000 lb. per hour the unit would 
generate 3,200 kw. or 1,200 kw. above the user’s require 
ments. This excess current would enter the lines of th: 
power company. 

If the power company were generating current in 
condensing station at a fuel rate as low as 1.2 lb. pe 
kilowatt-hour, the fuel consumption of this station woul 
be reduced by 3,840 lb. per hour, or 13,440 tons a yeal 
In addition to the fuel saving, there would be an it 
crease in the power company’s revenue, as some profi 
is possible from the sale of steam and transmissio 
losses are greatly reduced. M. BUCKLEY. 

Indian Orchard, Mass. 
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Required Increase of Stack Capacity 

We have installed a hoiler having 5,000 sq.ft. of 
heating surface, connected to the old brick stack, which 
has a flue 44x44 in., 85 ft. high, and do not obtain 
sufficient draft for developing the rated capacity of the 
boiler. Is the old stack large enough for the new boiler, 
and if not, what should be its height? E.W. 

The height required for a stack of given size of flue 
depends on the kind, quality and quantity of fuel that 
is to be burned, the length and form of connections 
between boilers and stack, the location with respect to 
near hills, etc., and weather conditions. Under ordinary 
conditions, for burning as much as 0.4 Ib. of good coal 
per square foot of boiler-heating surface per hour, a 
square brick stack 85 ft. high for 5,000 sq.ft. of heating 
surface should have a flue not less than 52x52 in. in 
the smallest part. For a height of only 85 ft. the 
present 44x44-in. flue is about 760 sq.in. too small, 
and to furnish sufficient draft, the present size would 
need to have a height of 180 ft. 

The most economical improvement of capacity would 
be to provide additionally a round stack with flue at 
least 32 in. in diameter, 85 ft. high. 


Pipe Coil for Precooler 





It is desired to make a coil for a precooler to reduce 
the temperature of 50 gal. of water per minute from 
80 deg. F., to 60 deg. F. How many lineal feet of 1\-in. 
pipe would be necessary to have in coil, using direct 
expansion suction pressure of 15 gage and head pressure 
160 lb. gage? M.G. 

The formula to be used in determining the amount of 
coil surface is, 


H KAT 
where 
H = Number of B.t.u. to be removed per hour; 
K = Coefficient of heat transmission, which in the 


case of the cooling-water tank is 10 B.t.u. per 
hour per deg. F. temperature difference; 
T = Temperature difference between the water and 
ammonia. 
The specific heat of water C is unity; that it, 1 Ib. of 
water requires 1 B.t.u. to raise its temperature 1 deg. F. 
The total heat to be removed is, then, 


H CWT 
where 
C L; 
Ww 60 & 50 & 8.33 24,990 Ib. per hour; 
T 80 — 60 20: 
H 1 < 24,990 * 20 499,800 B.t.u. 


Substitutmg this value in the first formula, we have, 
499,800 10 AT 

The pressure of the ammonia in the coils is 15 lb. 

gage, making its corresponding boiling temperature 

0 deg. F. Since the water temperature ranges from 
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60 to 80, the formula for the mean temperature dif- 
ference is 


T,—T, 
Tm TT 
log. (x -) 
where 
z. Inlet water temperature 80 deg. F.; 
,. Outlet water temperature 60 deg. F.3 
ta Ammonia temperature = 0; 
Log, Hyperbolic logarithm. 
Substituting the proper values, 
r 80 — 60 20 20 
j ) log, 1.33 “0. 285 = 70 deg. F. 
log 60-0 


We can then write, 
499,800 — 10 KX A X 70 
A 714 sq.ft. 
As 2.3 lin. ft. of 1{-in. pipe is required for 1 sq.ft. of 
area, the linear feet required is 714 «K 2.3 — 1,642. 


Oil for Air Compressor 

Can you inform me where reliable information ean 
be obtained on the use of oils in airy compressor eyl- 
inders? IT am expecting to use compressed air at ex- 
tremely high temperatures as well as high pressure and 
am informed that the limiting factor in such a problem 
is the difficulty in obtaining a lubricating oil that will 
not explode in a compressor at the high temperatures. 

S.C. R. 

Complete data in regard to the particular kind of 
lubricating oil required with high temperature air can 
be obtained of any reputable oil company. However, the 
cheapest and safest way to obtain extremely high tem- 
peratures with high-pressure air is not to compress the 
air in a multi-stage compressor without inter coolers, or 
in a single-stage compressor, by which methods the air 
would contain all the heat added to it by compression 
and would, consequently, show a very high temperature. 
It is more economical to compress the air in a multi- 
stage compressor with intercoolers between the several 
stages, so that the air temperature, after compressing 
in the low-pressure cylinder, is brought back as close 
as possible ta atmospheric temperature and this process 
continued after each st.ge. The discharge temperature 
then may be in the neighborhood of 100 deg. F., and 
any desired temperature can afterward be obtained by 
passing the discharge air through an afterheater, which 
may be in the form of a small vertical boiler. The 
work required by compression by this practically iso- 
thermal method is so much less than that required by 
a compressor which has no intercooler that the method 
of adding heat in an afterheater is not only feasible, 
but edvisable. Following this method any good com- 
pressor oil would be suitable because your temperature 
would never rise to any dangerous amount. 








R68 
Putting Air in Pressure Tanks on 
Hydraulic Elevators 
On hudraulic elevators how is the air supply main- 
tained in the pressure tank and what is its purpose? 


B. W. 

Air is introduced into the pressure tank either by an 
independent air compressor or by throttling down the 
valve on the water pump and opening an air- 
valve. Where there are centrifugal pumps with 
considerable slippage due to wear, and where there is 
violent agitation of the water in the surge tank, suffi- 
cient air may the suction to keep the system 
supplied. In fact, such a system sometimes has to be 


suction 
intake 


enter 


relieved of air. The function of the air is by its 
expansive force to cause water to flow from the tank 
to the cylinder when the controlling valve is open. 


Water alone will not do this satisfactorily because it is 
practically A combination of the two 
is necessary and is ideal for performing this function. 
To pump directly into the cylinder would 
require the use of equipment much larger than is other- 
wise Moreover, even if the pump were of 
the centrifugal type or had a great many cylinders, the 
car would not ascend with a smooth motion. 


incompressible. 
elevator 


necessary. 


Gaging Rate of Steam-Flow by Substitution 


How can we make a test of the quantity of dry satu- 
rated 


from 


steam furnished per hour to a finishing machine 
mhich of the 


be coming conde WSEé d, 


much steam is discharged without 
the 
we ight oO} conde nsate discharged? €.. R. Bi: 

The be measured by a_ steam-flow 
meter placed in the supply line to the finishing machine; 
or the quantity of steam in question may be determined 
by establishing conditions to obtain and calibrate the 
same rate of flow in the supply line with the discharge 
taking place into a from which the weight 
of steam flowing in a given time can be known from the 
weight of condensate obtained; or the flow can 
be determined by the discharge through an 
aperture under identical pressure conditions. 


which precludes reliance on 


rate of flow can 


condenser 


rate of 
rate of 


For measuring a substitute flow through an aperture 
with control of the conditions, it would be well to have 
three stop valves S, V, and V, and three pressure gages 
P, P, and P.,, in the supply line to the finishing 
machine, with a lip union connection to the machine as 
shown the figure; and also prepare a thin steel disk 
A with an aperture estimated to be no larger than 
necessary for passing enough steam from the regular 
supply of the finishing machine. Have the diameters 
of the disk no larger than necessary for it to be held 
between the flanges inside of the bolts of a flange union 
connected to a nipple and half lip union B for connec- 
tion in place of connection C. 

When the finishing machine is supplied 
steum header through the stop valve S 
LL, and the 
sure is not 


from the 
and supply line 
regular stop valve V, the full header pres- 
realized on account of the throttling action 
pipe and fittings. Insertion of a valve 
V, causes further reduction of the pressure, the amount 
depending on the adjustment of this valve. 

The difference of the readings of 
and P, will 


points of 


of the supply 


pressure gages P, 
the drop of pressure between their 
connection with the supply line, pres- 
gage P. placed beyond the valve V 
pressure of 


show 
and a 
will indicate 
steam supplied to the finishing machine. 


sure 


the 
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Make a setting of valve V suitable for supplying the 
finishing machine in regular operation and note the 
pressure indicated by gage P,. Now regulate the 
amount of opening of valves S, V, and V so the desired 
discharge pressure will be shown by gage P, with P, 
indicating a pressure that can be maintained between 
valves S and V and so there will be a decided drop 
between P, and P, from adjustment of valve V,. Then 
without disturbing the adjustment of V,, replace the 
discharge to the finishing machine by connecting the 
ilange union for discharge through the aperture to the 
atmosphere when there is the same pressure as before 
on each side of valve V,. This can be obtained by 


oo & 


a gay 4 





Gaging steam consumption by establishing and 

measuring the same rate of flow 
regulation of the main stop valve S for changes of 
header pressure and by adjustment of valve V. 

The discharge through the same valve aperture V, 
with the same difference of pressure shown between 
P, and P, then will be at the same rate as when the 
furnishing machine was supplied, and the rate of dis- 
charge can be computed with great enough accuracy 


for most practical purposes, by Napier’s approximate 
rule: 
Pounds of steam flowing per second = absolute pressure 
P, X area of aperture A in sq.in. — 70. 

The pressure shown by gage P, when steam was 


delivered to the machine may be lower when discharg- 
ing through the measuring aperture to the atmosphere, 
because the aperture may chance to be larger than 
necessary. This, however, is immaterial, provided the 
indicated by gage P, is high enough to be 
observed with accuracy and the same pressures are ob- 
tained on gages P, and P.,, and there is the same setting 
of valve V, as when the machine was supplied. 

If when discharging through the aperture the pres- 
sure shown on gage P, is higher than in regular opera- 
tion of the finishing machine, the aperture in the disk 
should be enlarged or a disk with larger aperture should 
be employed. 

In place of computing the flow through an aperture 
based on its size and the pressure obtained on gage 
P., the flow may be discharged to a tank or barrel partly 
filled with water, and the increase of weight in a given 
time, due to the addition of condensate, would be the 
weight of steam used by the finishing machine in the 
same time, provided there is the same pressure shown 
by gages P, and P, and the same setting of valve V,. 


1 


pressure 


|Correspondents sending us inquiries, should sign 
their communications with full names and post office 
addresses. This is necessary to guarantee the good 
faith of the communication, and for the inquiries to 
receive attention,-—Editor. | 
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Engineers Discuss Refrigerating 


a 
Economies 
HE New York Chapter of the of the Arctic Hygeia Ice Co., New 
National Association of Practical York. During winter none of the ma- 


Refrigerating Engineers devoted its 
Nov. 12 meeting to a round-table dis- 
cussion of plant economies. 

Among other operating procedures 
covered was that of defrosting of ex- 
pansion coils in cold-storage rooms. J. 
Bernd described a simple system used 
in his plant, where there are four sec- 
tions of expansion pipes. It used to 
cost $62 in labor to knock the ice off 
these coils. To save this expense, he 
made a 1-in. hot gas connection from 
the compressor discharge line to the 
outlet of each of the sections, closed 
the expansion valve and the return 
valve of the section to be defrosted, 
and introduced hot gas into the outlet 
end of this section, the coil acting as 
an ammonia condenser. After the sec- 
tion had filled with warm liquid and the 
ice had become loose, the expansion 
valve was opened and the liquid slowly 
fed all day into the other coils, in- 
stead of drawing fresh liquid from the 
receiver. Thus there was no loss in 
heat, and the ice storage room temper- 
ature remained unchanged. Defrosted 
cold coils refrigerate much more effect- 
ively than do coils heavily coated with 
ice of room temperature. 


ADVANTAGES OF COMPOUND 
COMPRESSORS 


H. P. Hill gave an elementary de- 
scription of 


two-stage ammonia com- 
pression, contrasting it with single- 
stage compression. He pointed out 


that in a simple compressor where the 
ratio of absolute pressures is 200 to 
30, or 6% to 1, the losses are such as to 
make the true volumetric efficiency not 
better than 75 or 80 per cent, and the 
mechanical efficiency about 85 per cent. 

When the work of compression is 
distributed over two cylinders, the low- 
pressure cylinder discharging with 75 
lb. absolute and the high-presstfre dis- 
charging with 200 lb., the ratio in each 
cylinder is less than 3 to 1. This keeps 
down the losses from re-expansion and 
cylinder heating, and allows of cool- 
ng the intermediate-pressure gas with 
water. The lower discharge tempera- 
ture permits higher rotative speed, 
which leads to smaller cylinder sizes, 


cheaper motors, and brings the me- 
chanical efficiency up to at least 90 
per cent, while the over-all saving over 
imple compression increases as the 
atio of compression is increased. He 


tated that in any case it was essential 
o have ample valve area. 

Some early two-stage machines suf- 
‘ered from insufficient number of 
alves, necessitating frequent renewals. 


\fter the compressor heads had been 
anged and the total valve area ma- 
rially inereased, the gas velocity 


minished from 18,000 to 6,000 ft. per 
in. In economical ice plants the sub- 


oling of liquid and the forecooling 
can water should be done at about 


lb. gage pressure. 
rhe speaker went on to explain the 
ivantage of an ammonia liquid pump 


employed at the 1,000-ton ice plant 


chines supplied was small enough for 
the demand. As it would not do to re- 
turn unevaporated liquid to the com- 
pressor, a special liquid pump with a 
solid steel cylinder was built to force 
the liquid accumulating in a large tank 
in the ice-storage room back into the 
high-pressure liquid line. This allowed 
of flooding the ice-tank coils liberally 
with liquid, which in turn increased 
their heat-absorbing capacity and per- 
mitted carrying a suction pressure of 
about 30 lb. gage, resulting in econom- 
ical refrigeration. The warm liquid 
was subcooled by passing through coils 
surrounded by suction gas or cold liquid 
in the large accumulator tank in the 
ice storage. 
USING THERMOMETERS 

J. Bernd also emphasized the im- 
portance of balancing the output of 
machine and freezing tanks, which can 
be done by observing the suction-gas 
thermometer, but is more readily ac- 
complished where the compressor is 
equipped with clearance pockets, and 
where a venturi ammonia meter is pro- 
vided. 

In answer to an inquiry as to the 
best way for removing oil from ice- 
tank coils, J. Bernd stated that the gen- 
erally advocated plan of blowing out 
coils with steam and compressed air 
was obsolete, unwise and unnecessary. 
He had done it that way once only. He 
now fills all cans with about 60-dee. 
water, to let the brine rise above 32 
deg., then opens the expansion valve 
wide for’20 minutes. This will dislodge 
the warm oil, so it will be carried for- 


ward through the suction seale trap 
and the compressor into the hot-gas 
oil separator, from which it can be 


drawn off. To cause highly heated oil 
vapor to condense, he water-cools the 
oil separator. 


HEAT EXCHANGER 


H. Herter explained that with the 
flooded system and with a high evap- 
erator pressure the movement in the 
coils was necessarily slow. The oil 
being cold and heavier than ammonia 
liquid, settled on the bottom of the 
lowest pipes. To churn up the entire 
contents, it was necessary to bypass 
the accumulator and to feed the high- 
pressure liquid direct into the freezing 
coils for half a day, say once a month, 


so as to transfer the oil back to the 
compressor. If a water-cooled heat 
exchanger was inserted into the dis- 


charge line of the compressor, it would 
catch most of the oil. An oil separator 
located at the entry to the condenser 
header will trap mere oil than the sep- 
arator at the machine. If one was de- 


sirous of knowing the amount of oil 
in the system, records could be kept 
and the weight of oil reclaimed from 


drains compared with the weight of oil 
fed to the compressor. Unless the sys- 
tem is cleaned oceasionally a large 
amount of oil will accumulate and de- 
crease the efficiency, 
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The Theory of Steam Traps 


In The Sibley Journal of Engineering 
for October, 1925, page 382, L. C. 
Price discusses the theory of the design 
and testing of steam traps. The dis- 
cussion is confined to bucket and bowl 
traps, which dump when the bucket or 
bowl] is filled with sufficient water to 
overbalance the counterweight. 

The maximum or ultimate capacity of 
such a trap is determined by the size 
of the valve, as the maximum rate of 
discharge occurs when water flows into 
the trap so fast that the container re- 
mains in its lower position, holding the 
valve continuously open. When no 
water is flowing into the trap, the con- 
tainer stays in the upper position, hold- 
ing the valve to its seat. With either 
of these conditions the trap does not 
dump at all, that is, the dumping fre- 
quency is zero. Between these two 
extremes the trap will dump _ periodi- 
cally at a frequency depending on the 
rate of water flow. 

Mr. Price shows that the maximum 
dumping frequency occurs when the trap 
is discharging water at a rate equal to 
one-half of its ultimate capacity. Fur- 
thermore, this maximum frequency of 
dumping is equal to the ultimate capac- 
ity of the trap, divided by four times the 
weight of water the trap itself will hold. 
The importance of this follows from 
the fact that the life of the wearing 
parts of a steam trap is inversely pro- 
portional to the dumping frequency. 
It is therefore desirable to select a trap 
such that the dumping frequency will 
be low under operating conditions. 


How To Test A STEAM TRAP 


Mr. Price remarks that a steam trap 
may be tested by connecting the inlet of 
the trap with both the bottom and the 
top of a steam boiler, so that both 
steam and water may be supplied to 
the trap, the flow of water to be varied 
by adjusting a valve in the water line. 
During the filling period, water flows 
into the trap due to the head existing 
between the trap and the water level 
in the boiler. When the trap dumps, 
however, steam must flow into the trap 
to replace the water discharged, and it 
is probable that water clinging to the 
surface of the pipes is brought down 
with the steam and in addition the 
flow through the water connection may 
be increased owing to the slight drop 
in pressure that must occur. The re- 
sults are that the dumping period is 
prolonged, the quantity of water dis- 
charged is greater than if the steady 
flow were maintained, and the _ fre- 
quency for a given capacity is de- 
creased. It follows that the most aeccu- 
rate data can be secured when the trap 
is operating at a low capacity, that is, 
when the time of dump is relatively 
short as compared with the time of fill. 

To summarize, it is evident from the 
relations developed that the dumping 
frequency of any steam trap of the 
type discussed is inversely proportional 
to the weight of water that the trap 
can collect before dumping, and that the 
maximum dumping frequency is directly 
proportional to the trap’s ultimate ca- 
pacity. If, therefore, a trap of low 
dumping frequency is desired, the size 
of the trap should be large for a given 
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ultimate capacity. Since the ultimate 
capacity is likely to be the first thing 
decided upon, the water capacity of the 
trap must be made as large as is con- 
sistent with compactness and low first 
cost, if it is desired to keep the dump- 
ing frequency low. 

In selecting a steam trap for a given 
job, the size to be selected is one hav- 
ing a fairly large holding capacity, and 
an ultimate capacity either considerably 
more or considerably less than twice 
the rate at which water is to be han- 
dled. An ultimate capacity equal to 
twice the water-flow rate is to be 
avoided, as under this condition the 
dumping frequency of the trap will be 
greatest. 


Trends in Boiler 
Development 


Basic ideas in boiler design have not 
changed in recent years, and at the 
present time there is little tendency 
toward new departures in boiler devel- 
opment, declared P. C. Idell, of the 
Babeock & Wilcox Co. (Boston), at a 
meeting of the New England Plant 
Engineers’ Club, Boston, Oct. 14. When 
boiler practice and development are 
viewed over a period of twenty years, 
however, great cnhunges are apparent, 
as indicated by the following table: 


Twenty 
Years Ago Today 
Heating surface, average sq.ft. 2,500 12,000 
largest, sq.ft 6,040 40,000 
Working pressure, «average, 
Ib. per sq.in 3 225 350-650 
Working pressure, highest, Ib. 
per sq.in. : ee. se eaaendce 1,200 
Temperature, deg. I] ee 500 = 700-750 
Max. rate of evap. per sq.ft., 
Bic saaaes 5 8-15 


Max. rate of evap pm rb ‘iler, 
Aiedae ens ‘ etch 30,000 400,000 
Volume of setting, cu.ft ate 7,650 , 90,000 


While it appears that the last word 
in design has been written into specif- 
ications, and while recent installations, 
notably the Edgar (formerly Wey- 
mouth) and Detroit stations, mark a 
high line in boiler acnievement, there 
still remain a number of details in de- 
sign and practice of sufficient impor- 
tance to warrant a considerable amount 
of investigation and study. These are 
higher refractory linings, boiler tube 
endurance, and insulation against heat 
losses. 


MARKED IMPROVEMENT IN TUBES 

One of the greatest achievements of 
late has been the progressive improve- 
ment in tubes. At present open-hearth 
process tubes are meeting the require- 
ments. These tubes are tough, strong 
and durable; in addition they offer 
greater resistance to surface pitting as 
compared with many of the older types 
of tubes. 

Insulation against heat loss remains 
one of the problems that must be given 
much attention by operators. A wall 
thickness of 22 in. is now common, and 
air-cooled walls have been advocated. 
Wall surfaces must be given attention, 
and the importance of joints, leakage 
through metal conduits, rods, and other 
outlets in the furnace should not be 
overlooked. 

Central stations have been pioneers 
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in boiler practice and design in the 
past. It is natural that they should 
lead because they, as a class, are large 
manufacturers of power, and accord- 
ingly are most interested in oppor- 
tunities which will insure a production 
of this commodity at a lower cost. The 
reduction in fuel per kilowatt-hour over 
this period has been considerable. 

Whatever changes come in the future 
(and at present it seems as if they must 
be along the line referred to), the cen- 
tral stations are the logical agency to 
initiate and develop cost-saving devices 
and means. 

At present a halt has been called on 
account of the fact that the limit of 
structural materials has been reached 
in design. No one, however, can predict 
how long this halt will last. 


Facts on Synthetic 
Ammonia 


Since at least 80 per cent of all com- 
mercial ice and refrigerating plants 
use ammonia as the working fluid, 
referigerating engineers are as much 
interested in the properties of this 
vapor as steam engineers are in the 
properties of steam. During the last 
few years important improvements 
have been made in manufacturing syn- 
thetic ammonia by the method of ex- 
tracting nitrogen from the atmosphere, 
a process developed in Germany by 
Professor Haber, as a result of which 
the price of anhydrous ammonia has 
been reduced from 30 cents to 16 cents 
a pound. 

To remove all doubt regarding the 
quality of synthetic ammonia the New 
York City Chapter of the National 
Association of Practical Refrigerating 
Engineers asked the United States De- 
partment of Agriculture for’ trust- 
worthy information on this subject. 

The questions and answers are as 
follows: 

1. Is synthetic anhydrous ammonia 
so new and untried a product that 
there is any question about its  suit- 
ability for use in refrigeration? 

Answer: No. 

2. Has it been on the American mar- 
ket for any appreciable period of time? 
If so, how long and to what extent? 

Answer: It has been on the Ameri- 
can market for between four and five 
years. 

3. Is there any reason why different 
brands of ammonia should not be mixed 
in a refrigerating system? 

Answer: No. 

4. Is there any reason why synthetic 
ammonia should not be mixed with 
brands made by other processes? 

Answer: No, 

5. Is it true that ammonia made by 
a synthetic process must, by reason of 
that fact, be a particularly pure prod- 
uct? 

Answer: Synthetic ammonia, if prop- 
erly prepared and handled, ought to be 
a very pure product. What degree of 
purity is met in the products being fur- 
nished today, as manufactured and 
handled, can be determined only by 
actual analysis. 

6. Is it true that because synthetic 
ammonia is made from a mixture of 
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hydrogen and nitrogen gases, there is 
any danger of explosions? 

Answer: No. 

7. Is there any possibility of syn- 
thetic ammonia being contaminated 
with pyridine, acetonitrile, acetates, 
benzol, sulphides and other impurities 
that may be present in ammonia made 
from byproduct ammonia liquor? 

Answer: No. 

8. Is it true that synthetic ammonia 
is made at relatively high pressures 
and temperatures and consequently is 
less liable to decompose at the temper- 
atures and pressures of normal ice- 
machine operation? 

Answer: It is true that synthetic 
ammonia is made at relatively high 
pressures and temperatures, but it is 
not for this reason any more or less 
liable to decompose at the temperatures 
and pressures of normal ice-machine 
operation. 

9. Is ammonia made from byproduct 
ammonia liquor uniform in composition 
and free from impurities that are ob- 
jectionable. 

Answer: This depends entirely upon 
the care with which the purification 
of the ammonia produced is carried 
out. 

10. What impurities are present in 
ammonia made from byproduct liquor? 

Answer: It is our understanding 
that the substances named in your 
Question 7 are the ones which some- 
times occur from ammonia made by 
this process. 

11. In what quantity are these im- 
purities present? 

Answer: These impurities can be 
reduced to meet specifications. For 
example, we would refer you to the 
specifications of the Navy Department. 

12. What is the effect of these im- 
purities in the system? 

Answer: Two of the most common 
effects of these impurities in the sys- 
tem are stoppage and corrosion. 

13. What impurities are present in 
synthetic ammonia? 

Answer: While this would depend 
somewhat on the process, I should «ay 
that the two impurities most likely to 
appear would be water and hydrogen, 
though there is no reason for the latter 
if any care at all has been taken in its 
separation. 

14. In what quantity are they present? 

Answer: Quantities are variable. I 
cannot cite you any figures because I 
know of no data on the subject. 

15. What is the effect of these im- 
purities in the system? 

Answer: The effect of water would 
be to form ice in the system. The effect 
of hydrogen would be to collect in the 
condenser. 

16. Will synthetic ammonia evapo- 
rate faster or slower than byproduct 
ammonia? 

Answer: The rate of evaporation 
should be the same in both cases. 

17. If so, is its action beneficial or 
detrimental? 

Answer: No difference. 

18. Are the physical properties, such 
as boiling point, latent heat of vapor- 
ization, specific gravity, etc., the same 
for synthetic ammonia and byproduct 
ammonia? 

Answer: The properties should be 
identical in all cases. 
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Eighty Thousand Visitors to 
e - 
Power Show Expected 


Arrangements have been completed 
to care for the eighty thousand visitors 
expected to attend the fourth Power 
Show in the Grand Central Palace, New 
York City, during the week beginning 


November 380. The exposition will in- 
clude exhibits from more than four 
hundred manufacturers and will be 


much more complete than its three pre- 
decessors. Lectures will be given on 
various topics, and these have been ar- 
ranged to avoid conflict with the pro- 
grams of the A. S. M. E. 


Refrigerating Data Being 
P repared 


The properties of the brines used 
in refrigerating plants have _ been 
measured by a number of observers, 
and these results have recently been 


collected and correlated at the Bureau 


of Standards, for publication in the 
International Critical Tables, now 
being prepared by the National Re- 


search Council. 

The properties of these brines which 
have been measured are of use to the 
engineer in designing or testing a re- 
frigerating plant and are four in num- 
ber: (1) Density, or weight per cu.ft.; 
(2) specific heat, or the heat required 
to raise the temperature of one pound 
of brine one degree; (3) viscosity; (4) 
freezing point. 

The material ordinarily used to make 
brines are sodium (ordinary table 
alt), calcium chloride and magnesium 
chloride. 


Muscle Shoals Minority 
Report Late 


Both the majority and minority re- 
ports of the Muscle Shoals Commission 
will be submitted to Congress, it has 
been announced at the White House. 
Prior to that time, however, it ex- 
pected that the two reports be 
eleased for publication. 

A report last week to the effect that 
he minority report had been submitted 
roved to have been erroneous. It 

derstood to have been the intention 

Commissioners Curtis and McClellan 

submit the report the middle of the 

ek. When on the point of taking it 
the White House, it now develops, 

report was taken up for a final 
rd of discussion with one of the 
‘inet officers, with whom the Presi- 
t asked the Commission to confer 
the formulation of the report. This 
ference was prolonged unexpectedly 
an effort to reconcile certain views 


is 


will 


is 


the administration with those of the 
ority 


is is 


the Commission. 
have been un- 


of 
to 


members 
understood 








successful. As this is written, the de- 
livery of the minority report is expected 
hourly. 


Hoover Reports Progress and 
Suggests Changes 


The annual report of the 
of Commerce, part of which, “Economic 
Review”, was published early in No- 
vember, was sent to the President on 
Nov. 30 

The main part of the report is en- 
titled “The Progress in the Elimination 
of Waste.” The report says that great 
progress has been made during the 
year in the national movement for 
elimination of industrial waste. The 
Department of Commerce, in continua- 
tion of its work of the last five years, 
has devoted much of its activities to 
this end. Under the head of ‘Improve- 
ment of our Inland Waterways,” Paul 
S. Clapp, special assistant, surveys the 
necessity of the improvements of these 
waterways for transportation and for 
development of power. In the part de- 
voted to “Elimination of Waste Through 
Enlarged Electrification,” a review of the 
progress of hydro developments, long- 
distance transmission and the produc- 
tion of power upon a large scale in 
more economical plants and at more 
advantageous points and its effect on 
industry, he says: 

“During the last five years there has 
been a notable advance in the electrifi- 
cation of the country and in the gen- 
eration and distribution of power. This 
is being accomplished not only with an 
enormous saving in fuel, but with large 
increases in productivity, reduction of 
physical labor and added comfort in the 
home. Since 1920 long strides forward 
have been taken in the development of 
widespread electrical power systems, 
which are increasingly becoming the 
enormous reservoirs of mobile and re- 
liable power for all purposes, upon 
which in such large measure our na- 
tional progress depends. The cost of 
power has been maintained at pre-war 
levels, the large economies in produc- 
tion and distribution offsetting the rise 
in labor and material costs.” 

The Secretary, in his report, recom- 
mends, regarding the Steamboat In- 
spection Service, that Sections 4433 and 
4418 of the Revised Statutes, dealing 
with the working and hydrostati 
sures of boilers, be amended to conform 
with modern practice instead of apply- 


Secretary 


pres- 


ing the test at 50 per cent in excess of 
the working pressure, as at present. 
He also recommends for this service 


that Section 4404 of the Revised Stat- 
utes be so amended as to include the 
supervising inspectors in classified 
civil service, and that the number of 
supervising inspectors be decreased 
from 11 to 10. 
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Reorganization of Executive 
Departments Forecast 


A practical reorganization of the 


executive departments of the federal 
government would make possible an 
annual reduction of $250,000,000 in 


expenditures, Representative Wood, of 
Indiana, an influential member of the 
House of Representatives, believes. He 


thinks there is small prospect for Con- 
gress to agree on legislation specifying 
the exact form reorganization should 
take, but he feels there will be no great 
amount of objection to allowing the 
President more freedom of action in 
the grouping of executive agencies so 
as to secure maximum efficiency. 


Sesqui Will Be Started 
on June L, Says Mayor 


Completion of buildings with an 
aggregate of 1,250,000 sq.ft. of floor 
space by June 1 to house exhibits at the 


Philadelphia Sesqui- Centennial, has 
been guaranteed by the managers of 
the exhibition. Assurances to that 


effect were given last week to the See- 


retary of State and the Secretary of 
Commerce by Mayor Kendrick and a 
delegation from Philadelphia. Every- 


thing will be in readiness for the open- 


ing on June 1, it was declared. 
The President expects to announce 
promptly the names of the National 


Advisory Committee which will be the 
agency through which the co-operation 
of the federal government will be ex- 
tended. 


Brown-Boveri ner 
lis Holdings 


*ases 


The American Brown-Boveri Electric 
Corp., the new firm in the field of elee- 
trical equipment manufacturing, an- 


nounced on Nov. 24, the acquisition of 
the Moloney Electric Corp. of St. Louis, 
a large electrical transformer manufac- 
turer. The corporation’s officials also 
announced the election to the board of 
William V. Griffin, of the Anthony N. 
Brady Estate, and Fred Allison, an en- 
gineer of the Ford Motor Co. 

The purchase of the Moloney Corp., 
which has been under negotiation for 
several weeks, adds to the American 
Brown-Boveri Electric a plant com- 
pletely equipped for its own line and 
which maintains its own sales. staff, 
which will be retained. The corporation 
does an annual business of $2,250,000. 

Fred Allison, engineer of the Ford 
Motor Co., who recognized in the 
electrical field of Mr. Ford’s 
right-hand men, literally “grew up” 
with the Ford company. He was as- 
sistant to Mr. Ford when he was em- 
ploved as a sub-station engineer in 
Detroit. 


is 
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Important Power Project 
Proposed in Australia 


Specifications are being prepared 
calling for tenders for a new power 
house to be erected for the Municipal 
Council of Sydney, Australia. The pro- 
gram as now outlined calls for the ex- 
penditure of about $12,000,000 by the 
year 1929 for the plant and in laying 
new mains and putting existing over- 
head lines under ground. It is planned 
to have the new power house opened in 
1930, 

Among the requirements are 6 steam 
turbines and alternators of 25,000-kw. 
capacity, 18 boilers of 20,000 lb. evapo- 
ration, and also accessories such as 
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pumps, condensers, etc. The undertak- 
ing will be financed by a loan floated by 
the city council. Reference No. 35X. 
(Trade Commissioner E. G. Babbitt, 
Sydney.)—Commerce Reports. 


Bridge River Development 
To Begin in 1927 


Announcement has recently been 
made by George Kidd, president of the 
3ritish Columbia Electric Co., that his 
company has taken over the Bridge 
River power site and will begin con- 
struction in 1927. 

The Bridge River project is one of 
the largest in the northwest. 

The ultimate installed capacity will 
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probably be 700,000 hp. Development 
will take place in five stages, the first 
being the installation of 54,000 hy. As 
the demand increases the height of the 
dam will be increased and «dditional 
storage provided. The Bridge River 
power project was first staked out about 
15 years ago. 

The power site is about 135 miles 
from Vancouver, on the Pacific Great 
Eastern Ry., at a point where Bridge 
River comes within 23 miles of Seton 
Lake at an elevation about 1,200 ft. 
above it. In general, the plan is to 
drive a tunnel 12,800 ft. long, which 
would bring Bridge River water to the 
top of a 2,800-ft. penstock leading down 
to a power house on Seton Lake. 





Monday morning and afternoon 
—Council meeting; Local Sec- 
tion’s Delegates Conference and 
luncheon; Meeting of Main Com- 
mittee of Power Test Codes. 

| Monday evening—Open house. 
Tuesday morning—‘“Centrifu- 
gal Compressors for Diesel En- 
gines,”” by S. A. Moss; “Gas En- 
gines of the Maryland Plant of 
Beihlehem Steel Co.,” by A. A. 
Raymond; ‘“‘Internal-Combustion 
Engine Transmissions,’ by Her- 
mann Lemp; ‘“‘The Tension Ratio 
and Transmissive Power of 
Belts,”” by C. A. Norman. Public 
Hearing on Power Test Codes on 
Steam Turbines. 

Tuesday afternoon — “The 
Value of Higher Steam Pressures 
in the Industrial Plant,’’ by 
William F. Ryan; “The Supply of 
Industrial Power’ by W. H. 
Larkin, Jr.; Joint Session with 
the A. S. R. E., ‘Centrifugal 
Compression as Applied to Re- 
frigeration,” by W. H. Carrier; 
“The Heat Balance Method of 
Testing Centrifugal Compressors,” 
by M. G. Robinson; Henry Robin- 
son Towne, Lecture on “En- 
gineering and Economics,” by 
Hon. Herbert Hoover. 

Tuesday evening—Award of 





Program of the A. S. M. E. Annual Meeting, 
New York City, Nov. 30 to Dec. 4, 1925 


Papers of Interest to Power Plant Field 


Honorable Membership to Hon. 
Herbert Hoover and Worcester 
R. Warner, past-president of the 
A. S. M. E., Presidential address 
and Reception. 

Wednesday noon—Luncheon of 
Council and Student Branch Dele- 
gates. 

Wednesday afternoon—Annual 
report of Council; Award of 
Charles T. Main Junior and 
Student Prizes; Report of A. S. 
M. E. Investigation for S. P. E. E. 
on Mechanical Engineering Edu- 
cation; Steam Tables Research 
and Research Results by Dr. 
Keyes of M. I. T. and Dr. Harvey 
N. Davis, Harvard; Education and 
Training for the Industries of 
Non-College Type, Committee on 
Education and Training for In- 
dustries. 

Wednesday evening—Annual 
dinner at Hotel Astor, Dr. 
Michael I. Pupin, president of the 
A. I. E. E. and American Asso- 
ciation for the Advancement of 
Science, will be the principal 
speaker. 

Thursday morning — ‘“Radia- 
tion in Boiler Furnaces,” B. N. 
Broido; ‘“‘Recent Developments at 
Colfax Station,” by C. W. E. 
Clarke; ‘Steam Bleeding and 


Turbine Performance,” by C. D. 
Zimmerman; “The Development 
of a Unit Pulverizer,” by R. 
Sanford Riley and O. Craig; 
Award of Prizes for papers pre- 
sented during Oil and: Gas Power 
Week; ‘Power for Textile Mills,” 
by Charles T. Main. 

Thursday afternoon — “Heat 
Treatment Data on Quality Steel 
Castings,”’ by A. E. White; “Bolts 
for Use in Power-Plant Construc- 
tion,” by W. P. Wood; “Boiler 
Furnace Refractories,” by E. B. 
Powell; “Graphical Study of 
Journal Lubrication, Part 3,” by 
H. A. S. Howarth; “Charts for 
Studying the Oil Film in Bear- 
ings,” by G. B. Karelitz; ‘‘Tan- 
gential Vibration of Steam Tur- 
bine Buckets,”” by W. Campbell; 
Robert Henry Thurston Lecture 
on “Engineering and Science,”’ by | 
Dr. Zay Jeffries. 

Friday—Council meeting; Com- 
mittee meetings, Excursions. 

Friday evening—National De- 
fense Division—Speeches by Hon. 
Dwight F. Davis, Secretary of 
War; Hon. Hanford MacNider, 
Assistant Secretary of War, and 
Gen. James G. Harbord, Presi- 
dent, Radio Corp. of America. 





New Southern Power Steam 
Plant Will Be on Yadkin 


The Yadkin and not the Catawba 
River is to be the site of the new 
steam plant announced some time ago 
as in contemplation by the South- 
crn Power Co. The company will, 
according to official statement from 
Charlotte, N. C., immediately proceed 
to erect a 75,000-kw. plant on the first- 
named river two miles from the city of 
Charlotte. 

A part of the machinery for the plant 
has already been purchased, it is an- 
nounced, and a part of the building or- 
wanization is already on the grounds. 
There will be two turbo-generators of 


General Electric make. 
will be pushed to rapid completion. 
With its inauguration the Southern 
Power Co. will have added 210,000 
hp. to its generating capacity since the 
beginning of the present year. This 
includes the Fort Mill and Rhodhiss 
hydro-electric plants on the Catawba. 
The former, rated at 70,000 hp., 
nearly completed. 


The new plant 


The latter, rated at 
40,090 hp., was finished last March, 


but the drought has thus far made it 
impossible to utilize more than a small 
part of its capacity. The new steam 
plant, operating as a reserve, will, the 
company confidently declares, make a 
recurrence of the drought conditions of 
this year impossible. 





Devon Plant of Conn. Light & 


Power Co. To Be Enlarged 


The Connecticut Light & Power Co.. 
Waterbury, has decided to install two 
new boilers 01 1,680-hp. rating each at 
its Devon station, and early in 1926, if 
load conditions warrant, will purchase 


a new steam turbo-generator unit. Th 
size of the latter has not yet been de 


termined. Three 25,000-kva. machines 


are now in service. The Devon station 
is one of the most important tidewate: 
generating plants in southern Nev 
England. It is interconnected wit! 
the company’s hydro-electric plants a‘ 
Stevenson and Bulls Bridge, and ear- 
ries most of the Naugatuck Valley load 











December 1, 1925 


Prince Conti Replies to 
Congratulations 


At a meeting held under the auspices 
of the Metropolitan Section of the 
A.S.M.E., in New York City on 
Nov. 12, to: discuss subterranean heat 
as a source of energy, a message was 
sent to Prince Ginori Conti at Lard- 
erello, Italy, signed by John W. Lieb, 
chairman of the meeting, and L. P. 
Breckenridge of Yale, as follows: “The 
New York branches of our national en- 
gineering societies, assembled in joint 
meeting to discuss the utilization of sub- 
terranean heat as a source of power, 
send you their hearty greetings and 
felicitations as the world’s great pioneer 
in this new field.” In a return cable- 
gram Prince Conti expressed deep ap- 
preciation of the compliment paid 
him. 


New Steam Plant Started at 
Green Bay, Wisconsin 


Announcement was made by J. J. 
Pulliam, general manager of the Wis- 
consin Public Service Corp., a property 
belonging to the Byllesby organization 
that it will begin work immediately on 
the construction of a modern steam 
plant to be located at Green Bay, Wis., 
at the junction of Green Bay and the 
Fox River. The new plant will have 
an initial capacity of 26,800 hp. in 
two units of equal size and will be 
thoroughly modern in every respect. 

This plant will be interconnected with 
other steam and hydro plants now in 


the system, to facilitate the  inter- 
change of energy between power 
sources. The system includes hydro 
plants at High Falls, Johnson Falls. 


Caldron Falls, Potash Rapids, and Pesh- 
tigo, in Wisconsin, and Ingalls Rapids 
in Michigan, and steam plants at Green 


Bay, Manitowoc and Oshkosh. With 
the completion of the new plant at 
Green Bay and the Sandstone Rapids 


hydro development, there will be avail- 
able 91,800 hp. for this vicinity. 


A. S. M. E. Exeursion Plans 
Arranged 


Several excursions will be taken by 
the members an@ visitors to the annual 
meeting of the A.QM.E. One will be 
an all-day trip by special train to the 


plant of the Bethlehem Steel Co., 
Bethlenem, Pa., on Friday, Dee. 4. An 
bservation train will be used at the 


plant to carry the party through and 
luncheon will be served by the company. 
Other excursions announced are: The 
De La Vergne Machine Co. and Hell 
Gate Power Station on Tuesday after- 
oon, Dee. 1; the New York-New 
ersey Vehicular Tunnel on Wednesday 
orning, Dee. 2, and the Hudson 
venue Power Station on Wednesday 
fternoon. On Thursday’ morning, 
c. 3, the 100-ton oil-electric locomo- 

e of the Long Island Railroad will 
demonstrated. An alternative trip 
the piano factory of Steinway & 
ms is also planned. In the afternoon 
ere will be an inspection at Harrison, 
J., of the Edison Lighting Institute, 
Worthington Pump & Machinery 

rp. and the new waterless holder 
ng built at the Harrison Gas Works. 
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Dr. von Miller Speaks on 
Munich Museum 


A meeting designed to show the im- 
portance, especially in an educational 
way, of industrial museums in modern 
life, was held at the Engineering So- 
cieties’ auditorium, 29 West 39th St., 
New York City, Nov. 23. 

Dr. Oskar von Miller, director of the 
Deutsches Museum, in Munich, Ger- 
many, one of the most important mu- 
seums in this line in the world, was 
the speaker of the evening. He told 
in an interesting way of the ideals and 
purposes that had been held in mind 
when the Deutsches Museum was con- 
ceived, built and arranged. Historical 
material had been used where obtain- 





A. S. R. E. Annual Meeting 
Program 


HE program for the annual 

meeiing of the American 
Society of Refrigerating Engi- 
neers, which is to be held at the 
Hotel Astor, New York City, 
Nov. 30-Dec. 2, will contain 
papers of interest to Power read- 
ers as follows: 

Monday—Presidential address, 
“A New Era in Refrigeration,” 
by Van R. H. Greene; “Effect of 
Speed on Compressor Capacity 
and Power,” by L. Howard Jenks, 
Frick Co.; “‘Relation of, Specific 
Heats and Joule-Thomson Coeffi 
cien. for Ammonia,’’ by C. S. 
Cragoe, physicist, Bureau of 
Standards; ‘‘Report of Tests on 
Welded Pressure Vessels,’ by 
L. H. Roller, De La Vergne Ma- 
chine Co. 

Tuesday—‘“‘The heat Balance 
Method of Testing Centrifugal 
Compressors,” by M. L. Robinson, 
G. E. Co.; “Centrifugal Com- 
pression as Applied to Refriger- 
ation,” by Willis H. Carrier, 
Carrier Engineering Corp.; dinner 
and dance. 

Wednesday “Oil-Engine 
Driven Ammonia Compression,” 
F. W. Green, Ingersoll-Rand Co.; 
trips to plants. 











able, and where not models of the orig- 
inal had been arranged in an orderly 
sequence from the earliest to the latest 
development of the machine or appa- 
ratus, so that the person, after having 
viewed the exhibit, would go out with 
the feeling that, after all, it had been 
an easy thing to accomplish. He 
pointed out that just collecting histor- 
ical material was not enough, as no 
building could ever be large enough 
to contain it. Descriptions and slides 
showing how they had worked out the 
problem in Munich were given, Dr. von 
Miller especially noting the important 
arrangement of cross-sectioned and 
working models of the machines, ete. 
Among the things stressed was that 
the museum should be the working- 
man’s college and the importance of 
utilizing the eye for study. The Mu- 
nich museum, he said, was open from 
early morning until late at night, or 
during the hours when the workers 
were free to visit it. A Sunday or 
holiday crowd often numbered 13,000 


He told of how the people as a whole 
had worked for it by contributing labor 
and materials of construction during 
the worst time that the world had ever 
known and when food was exceedingly 
scarce. He thought it should be an 
matter to establish a museum in 
America where we had money. 

Dr. John Van W. Reynders, president 
of the A. I. M. & M. E.; Dr. Charles 
L. Reese, consulting chemical engineer 
with du Pont de Nemours & Co., and 
John W. Lieb, of the New York Edison 


easy 


Co., also made speeches emphasizing 
the need for such a museum in New 
York City. Dr. George F. Kunz, of 


Tiffany & Co., presided, and outlined 
the functions of an industrial museum 

A telegram was read from Samuel 
Insull, president of the National Mu- 
seum of Engineering and Industry, ex- 
pressing the hope for the speedy con- 
struction of the Museum of Peaceful 
Arts, as the contemplated museum for 
New York City is ealled. A set of 
Johanssen gage blocks, of unusual de- 
sign, by which differences of .00001 in. 
may be measured, the gift of Henry 
Ford, were shown at the meeting. This 
was the first gift received by the 
museum, 


Leevining Creek Plant No. 1 
Name Changed to Poole Plant 


The Southern Sierras Power Co. of 
Riverside, Calif., has, by resolution at a 
special meeting of the board of diree- 
tors, changed the name of one of its 
power plants to honor the late C. O. 
Poole, chief engineer of the company. 


The main part of the resolution de- 
clares, “that hereafter the Leevining 
Creek No. 1 plant shall be designated 


the Poole plant in recognition of the en- 
gineering skill and invaluable services 
rendered our associated companies by 
the late Charles Oscar Poole.” 


New England Engineers To 
Discuss Fuel Problems 


Prominent engineers will discuss the 
more efficient use of fuel for heating: 
and power uses at a meeting to be held 
in’ Huntington Hall, Bosten, Mass., 
Dec. 10 and 11, under the auspices of 
the Affiliated Technical Societies of 
Boston. 

The opening session will be at 10 a.m., 
Dr. Ira N. Hollis, former president of 
the American Society of Mechanical 
Engineers, presiding. The subject will 
be “Sources and Utilization of Fuels.” 
At 2:30 p.m. President S. W. Stratton, 
of the Massachusetts Institute of Tech- 
nology, will lead a session upon “The 
Requirements of Power in Industries.” 

At 10 a.m. on the 11th, I. FE. Moul- 
trop, assistant superintendent of con- 
struction, Edison Electric Dluminating 
Co. of Boston, will preside over a meet- 
ing on “Operating Practice,’ and at 
2:50 p.m. on that day F. M. Gibson, 
plant engineer American Sugar Kefin- 
ing Company, Boston, will lead a round 
table discussion, At 6:30 p.m. a dinner 
will be held at the New Chamber of 
Commerce Building, L. E. Moore toast- 
master, the speakers being Eugene C. 
Hultman, chairman of the Massachu- 
setts Commission on the Necessities of 
Life, and Homer P. Linn, mechanical 
engineer, Chicago. 
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Baker River Plant 
Finished 

The large power dam of the Puget 
Sound Power & Light Co. on the Baker 
tiver is now closed and the water pil- 
ing up behind it. Generation of elec- 
tricity from Washington’s newest hydro 
plant will take place in the near future. 
The plant was started in April, 1924. 
The reservoir, which will be named 
Lake Shannon in honor of W. D. Shan- 
non, engineer in charge, will be more 
than 7 miles long and will have a sur- 
face area of 1,780 acres. The dam, 
built across Eden Gorge, is 245 ft. high 
and 180 ft. thick at the base. 

The first two 20,000-hp. turbo-gen- 
erators are now in place. Its ultimate 
capacity will be 80,000 hp. The main 
pressure tunnel has been constructed 
through the solid limestone of the can- 
yon’s side and is 24 ft. in diameter. 
This tunnel is approximately 1,300 ft. 
long, lined with concrete. A steel pen- 
stock connects the pressure tunnel with 
the power house. The cost of the 
undertaking, including a 13,000-kw. 
substation at Sedro Woolley, is exceed- 
ing $8,000,000. 


Bureau of Standards Urgently 
Needs New Power Plant 


The Bureau of Standards in its an- 
nual report submitted by Dr. Burgess 
to Secretary Hoover on Nov. 23, states 
that during the year the Bureau com- 
pleted 171,196 tests, an increase of 26 
per cent over the preceding year. The 
report says in part: 

“To keep pace with the demands of 
the electrical industry, the Bureau is 
extending its facilities to measure po- 
tentials as high’ as 350,000 volts, an 
undreamed of voltage only a few years 
ago. However, long-distance transmis- 
sion power projects are now planning 
the use of high voltages, and so it has 
become necessary for the Bureau to 
equip itself for tests in the new voltage 
range, 

“The development of a standard test 
for elevator interlocks has greatly im- 
proved the quality*of these devices end 
has added to the safety of all those 
using elevators. Insurance companies 
are offering a 10 per cent reduction in 
rates on elevators equipped with inter- 
locks which will pass the Bureau’s 
tests, so there is a saving in money as 
well as life. Air pressures on build- 
ings and chimneys have been studied 
by means of models in the Bureau’s 
wind tunnels, in which an artificial 
wind of any desired velocity can be 
produced. 

“Thirty-five simplified practice recom- 
mendations have now been accepted, 
covering a great variety of commodities. 
Many more are in process of acceptance, 
and surveys are in progress in 
additional fields. The leaders in 
industries which have put simplified 
practice recommendations into effect 
estimate a saving of nearly $294,000,000 
through this work.” 

Discussing the needs of the Bureau 
as disclosed by the rapidly increasing 
use of its facilities by both public and 
private institutions, Dr. Burgess says 
again that a new central power plant 
is urgently needed. 


many 
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New Louisiana Steam Plant 
Opened 


The Sterlington steam plant of the 
Louisiana Power & Light Co. was 
opened with appropriate ceremonies on 
Nov. 26-27. State and municipal offi- 
cials and leading citizens of Louisiana, 
Mississippi and Arkansas were present. 
This plant, which is located on the 
Ouachite River 16 miles above Monroe, 
La., has an initial installation consist- 
ing of two units rated at 15,000 kw. 
each. The ultimate capacity will be 
150,000 kw. 


Operating Engineer Wanted 
by Government 


The United States Civil Service Com- 
mission has announced an open com- 
petitive examination for a first-class 
steam-electric engineman. Receipts of 


applications will close Dec. 29. The ex- 
amination is to fill vacancies in the 
Office of Public Buildings and Public 


Parks of the National Capital, in the 
Indian Service, and in positions requir- 
ing similar qualifications. The - en- 
trance salary is $1,500 a year. After 
the probational period of six months 
required by the civil-service act an‘ 
rules, advancement in pay may be made 
without change in assignment up to 
$1,860 a year. Promotion to higher 
grades may be made in accordance with 
the civil-service rules. The duties are 
to have charge of the operation, main- 
tenance and repair of a large heating, 
lighting and power plant and all aux- 
iliary mechanical and electrical devices 
and equipment. Competitors will be 
rated on their physical ability and 
training and experience. 

Bureau of Mines Reorganizes 

Its Activities 

Effective Dec. 1 the work of the Bu- 
reau of Mines will be divided into two 
major branches, each to be presided 
over by an assistant director. One.will 
be the technologic branch, with Dr. 
Dorsey A. Lyon as assistant director in 
charge. The other will be known as 
the economic branch, with C. P. White, 
the assistant director in charge. Scott 
Turner, the newly elected director, will 
not take over the duties of his office 
until Jan. 1. 

Under the technologie branch will be 
grouped the following divisions: Min- 
ing experiment stations; safety serv- 
ice; miner’s health and sanitation; me- 
chanical engineering; metallurgy and 
mineral technology; petroleum engi- 
neering; explosive engineering; mining 
research. 

The economic branch is new and will 
deal with the statistical, industrial and 
commercial phases of coal, metals, 
other minerals and helium. The branch 
is subdivided into divisions as follows: 
Coal; petroleum; helium production; 
minerals and metals; statistics. The 
government fuel yard will be adminis- 
tered by the coal division. 

It is recognized that the Bureau must 
be prepared to handle additional coal 
statistics. The hope is that a plan can 
be worked out whereby the figures can 
be submitted on a voluntary basis, or it 
may be that Congress will require the 
submission of basic statistics. 


Vol. 62, No, 22 


McGraw-Hill Co. Buys EMF 
Electrical Year Book 

The McGraw-Hill Co., Ine., has pur- 
chased the EMF Electrical Year Book, 
published by Electrical Trade Publish- 
ing Co., Monadnock Block, Chicago. 
The 1926 edition, which will be out 
April 1, 1926, will be edited by the staff 
of the Electrical Trade Publishing Co. 
and sold by the staffs of both organiza- 
tions. Headquarters for the Year Book 
until completion of the 1926 edition 
will be at the offices of the Electrical 
Trade Publishing Co., in Chicago, but 
information and data may be secured 
from both organizations. 

This standard reference book will 
supplement the service of McGraw-Hill 
electrical publications by supplying the 
reference information needed by buy- 
ers and specifiers throughout the in- 
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Obituary 

re ee Ears 
George Alexander Grubb, national 

secretary of the Marine Engineers’ 

3eneficial Association since 1898, died 


on Oct. 9 at his home in Washington, 
D. C. Mr. Grubb was born 63 years 
ago in Toronto, Canada. He received 
his original license as a marine engi- 
neer in 1885 and acted as a chief engi- 
neer of Lake steamers out of the port 
of Chicago for a considerable time. He 
was appointed engineer of the Chicago 
Avenue water works in 1892 and con- 
tinued his work there for several years. 
He was one of the early members of 
No. 68, Local, M.E.B.A. In 1898 he 
was elected national secretary of the 
association and served in that capacity 
until his death. In 1920, in addition to 
this secretaryship, he was elected a 
national treasurer. Mr. Grubb was of 
a genial nature and had a host of 
friends not only among marine engi- 
neers but in ship operators circles as 
well. His loss is deeply felt by his 
many friends. He was a member of 
the Stationary Engineers Association 
and the Municipal Employees Society of 
Chicago as well as having membership 
in various locals of the M.E.B.A. He 
leaves a widow and two daughters. 





Personal Mention 
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J. Orvis Keller, head of industrial 
engineering of the Pennsylvania State 
College, has been selected to head the 
extension course in technical industrial 
engineering, in the same institution. 

Jonathan A. Wilson, consulting engi- 
neer, ship and engine surveyor, for- 
merly located at 337 Bement Ave., West 
New Brighton, N. Y., has removed his 
office to Hampton, Conn. 


E. G. Meser, formerly chief operator 


at the Kalama River plant of the 
Puget Sound Power & Light Co., 
Seattle, has been transferred to the 


company’s Baker River plant; R. Mor- 
row, second shift operator at the Ka- 
lama River plant has been transferred 
to the Snoqualmie Falls plant, and E 
G. Teagarden, formerly third shif 
operator, has been made chief operato 
at the Kalama plant. 
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Levi Ballard has left the Philadelphia 
Electrie Co. to become junior engineer 
at the New York City office of the 
Vacuum Oii Co. 

G. W. Hamilton, turbine engineer, 
Westinghouse Electric & Manufactur- 
ing Co., and a member of the Los An- 
geles office for the past two years, has 
been transferred to the Chicago office 
and will take up his duties there 
shortly. 





Business Notes 
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The Riley Stoker Corp., Worcester, 
Mass., has appointed the Engineering 
Sales Co., Inc., 640 South Peter St., 
New Orleans, La., as its agent for 
Louisiana, southern Alabama and south- 
ern Mississippi, including Vicksburg, 
Jackson and Meridan. 

The Yark Oil & Chemical Co., York, 
Pa., has just been incorporated for the 
purpose of specializing in the manu- 
facture of oils for the lubrication of 
ammonia and CO. compressors. It is 
a subsidiary of the York Manufacturing 
Co. and will market its oils through 
that company’s selling agencies. 

The Leavitt Machine Co., Orange, 
Mass.. manufacturers of Dexter valve 
reseating machines for globe, gate and 
pump valves, announces the following 
appointments to cover Northern and 
Southern Ohio, respectively; The Ash- 
mead-Danks Co., 7016 Euclid Ave., 
Cleveland, Ohio; Emil Werner, Wood- 
lawn, Cincinnati. The McQuaide 
Belting Co., 103 Virginia St., Charles- 
ton, W. Va., will represent the company 

West Virginia. 

The PrestgO¢Lite Co., Ine., 30 East 
i2d St., New York City, has recently 

ade some changes in its executive 
fficers: M. J. Carney, formerly presi- 

nt, was elected chairman of the 
Board of Directors; William F. Barrett 
rmerly vice-president, was elected to 
ie presidency; Raiph R. Browning was 
elected vice-president in charge of 
etylene sales, and R. J. Hoffman was 

-elected vice-president in charge of 
torage battery and automotive divi- 








The Taylor Stoker Co., Ltd., and the 
Cleaton Co., Ltd., both of which con- 
ns nave been aoing DUSsINesSs 1n 
nada for over ten years, have, with 
view to creating an organization of 
oad scope, in both general sales and 
vineering service in steam, hydraulic 

industrial plant equipment, now 
en merged with the Affiliated Engi- 
ering Companies, Ltd. The head- 
arters of the company are in the 
utham Bldg., Montreal. Its officers 
S. B. Heward, president; R. E. 
aton, vice-president and secretary; 
‘. L. Cushmore, treasurer; M. Alpern, 
irman of the board. 
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- Trade C atalogs 








Buekets, Clam Shell—The Hayward 
( 50 Church St., New York City. 
Polletin No. 650 deseribes with ap- 

priate illustrations class “E” clam 

1 buckets which are of the power 
W eel type. 





Coming Conventions 


American Association for the Ad- 
vancement of Science. Burton FE. 
Livingston, Smithsonian Institute, 
W: ashington, msm €., Annual meet- 
ing at Kansas City, Dee 28- 
Jan. 2. 

American Institute of Chemical En- 
gineers—Dr. J. CC. Olsen, Poly- 
tectinie Institute, Brooklyn, N. Y. 
Annual meeting at Sinton Hotel, 
Cincinnati, Ohio, Dee. 2-5 


American Institute of Electrical 
F. 


Engineers. L. Hutehinson, 29 
West 39th St., New York City. 
Convention at Enginecring Build- 
ing, New York City, Feb. 8-12. 
American Institute of Mining & 


Metallurgical Engineers. Dr. 7. 
Foster Bain, 29 West 39th St., 
New York City. Annual meeting 


at Iengineering Societies bldg., 

New York City, Feb. 15- 
American Petroleum aR cate Bhs 

Welsh, 250 Park Ave., New York 
i Annual meeting at Biltmore 
Los Angeles, Calif... Jan. 





ee Society of Civil Engineers. 


George T. Seabury, 29 West Soth 
St... Ne w York Citys Annual meet- 
ing at New York City, Jan. 20-22 
American Society of Heating & 
Ventilating Engineers. oy es 
Houghten, 29 West 39th St.. New 
York City. Annual meeting at 
ac tel Statler, Buffalo, N vi JOR. 
29, 


re | 

American Society of Mechanic aut on- 
gineers—Calvin W. Rice, 2 West 
29th St., New York City “Annual 
meeting at New York City, Ne 
80-Dee, 4. 

Americane Society of Refrigerating 
Ikngineers, William H. Ross, 154 
Nassau St.. New York City. <An- 
nual meeting at New York City, 
Nov 30-Dec. 2. 


Association of Munici ip: il blectrie 


Utilities. S. R. A. Clements, 190 
University Ave., Toronto, Canada 
Convention at Toronto, Ont., can 
27-28. 

lowa Engineering Society. a... BB 


Dodds, Box 202, Ames, lowa., Con 
vention at Mason City, lowa, Jan. 


paar | 


Master Boiler Makers Association. 
Harry bD. Vought, 26 Cortlandt 
St.. New York City. Annual con 
Vention at the Statler Llotel, 
Buffalo, N. Y., May 25-26. 

Midwestern iciiinaciitai Exposition, 
Inc. George Kk. Pilisterer, 55 West 


Jackson Boulevard, Chicago, Hb, 
general manage Ioxposition and 
power sho Ww to be held in Chicago, 
an ~G6- 0, 


National iasaiiaiinis of Practical Re- 
frigerating Engineers, Mdward H. 


ox, O707 West Lake St., Chicago, 
111. Sixteenth annual convention 
and “educational exhibition at 
Statler Hotel, Detroit, Mich., 


Dec. 8-12. 

National Eleetrie Light Association. 
A. a Marshall, 29 West 39th 
st New York City. Forty-ninth 
convention and manufacturers’ « x 
hibition, at Atlantie City, Youns 
Million Dollar Pier, May 17-21. 

National Exposition of Power & 
Mechanical Engineering Fred W. 
Payne and C. F. Roth, Managers, 
Grand Central Palace, New York 
City. Exposition at Grand Central 
Palace, Nov. 30-Dec. 5. 


National Marine Engineers Beneficial 
Association. George A. Grubb, 
“13 Machinists Bldg., Washington, 
D. C. Convention at Washington, 
DD: Cs. an: 08, 

National Research Couneil, Eingi- 
neering Division. William Spar: 
gen, 29 West 39th St.. New York 
City. Fifth annual meeting at 
Washington, D. C., Dee. 3-4. 

Society of Automotive Iingineers. 
Coker F. Clarkson, 29 West 39th 
St.. New York City. Annual meet- 
ing at the General Motors Bldg., 
Detroit, Mich., Jan. 26-29 

Western Association of Electrical In- 
spectors. W. S. Boyd, 175 West 
Jackson Blvd., Chicago, Il. Meet- 
ing at Hotel Sherman, Chicago, 
Ill., Jan. 26-28. 


875 


Slowers & Exhausters—Allen & Bill- 
myre Co., Inc., 730 Grand Central 
Palace, New York City. Bulletin No. 
130 describes and_ illustrates the 
“Tabco” blowers and exhausters, multi- 
stage centrifugal type, made by this 
firm. 

Laboratory Standards—The General 
Electric Co., Schnectady, N. Y. Bulle- 
tin GEA-100 published in August, 
supersedes Bulletin 46067. It covers 
laboratory standards Type PL-2, alter- 
nating current and Type DL-2, direct 
current. 

Belt Drive—The Allis-Chalmers Co.. 
Milwaukee, Wis. <A_ bulletin recently 
issued, No. 1228, gives descriptions of 
this flexible and positive multiple-belt 
drive for close centers. Good photos, 
formulas and diagrams for arriving at 
estimates and layouts of this “Texrope” 
drive are included. 
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Fuel Prices 

















COAL 
The following table shows the trend 
of the spot steam market in various 
coals, f.o.b. mines; mine vun except 
Pittsburgh gas slack: 


Bituminous, Market Nov. 23 
Net ‘Tons Qtroting 1925 
Pool 1 New York $2 75a $3.00 
Smokcle Boston 2:35 
Cle: infield. ; Boston 1.90. 2.40 
Somerset. Boston 2 COM 2.5u 
Kanawha,...... Columbus. 1 55a. 1.85 
Hocking ee Columbus 1 50@) 1 5 
Pittsbureh Pittsburgh 2.10) 2.25 
Pittsburgh gas 

slae ; Pittsburgh 1 40@ 1.0 
Pranklin, Wh..... 0 Chieago 2.50. 2.75 
Central, nD Chieago 2.15) 2.25 
Ind. 4th Vein ( hicago 2 25@ 2.50 
West Ky Louisville 1.25@ 1.50 
S. FE. med Louisville 1.50) 1.75 
Biz Seam , Birmingham... 1 75@) 2.00 
siiieeiiian 
Gross ‘Tons 
Buekwheat No. J New York $2 50020 $2.75 
Buekwheat No. | Phloaladelpbhia 2.500 3 ¢0 
Birdseye New York 


FUEL OIL 

New York—Nov. 25, light oil, tani 
car lots; 28@34 deg. Baumé, 4fe. per 
gal.; 386@40 deg., 5¢e. per gal., f.o.b. 
Bayonne, N. J. 

St. Louis—Nov. 19, tank-car lots, 
f.o.b St. Louis; 24@26 deg., $2.05 per 
bbl.; 26@28 deg., $2.10 per bbl.; 28@30 
deg., $2.15 per bbl.; 30@382 deg., $2.20 
per bbl.; 32@36 degw., gas oil, 5.4e. per 
gal.; 88@40 deg., 6c. per gal. 

Pittsburgh—Nov. 12, f.o0.b. local re 
finery; 30@34 deg., fuel oil, 5ie yp 
val.; 36@40 deg., fuel oil, 5i%e. per cal 

Dallas—Nov. 14, f.o.b. local refinery; 
26@30 deg., $1.45 per bbl. 

ose Nov. 19, 27@30 deg. 

2.31@$237 per bbl; 18@22 deg. 
woe $1.76; 13@19 deg $1.60 
$1.66 per bbl. 

Boston—Nov. 16, tank-car lots, f.o.b. 
heavy oil, 12@14 deg. Baumé, 4}e. per 
gal.; light oil, 28@32 deg. Baumé, 
per gal. 

Cincinnati—Nov. 17, tank-ear lots, 
f.o.b. local refinery, 24@26 deg., Baumé, 
6ic. per gal.; 26@30 deg., 64e. per gal.; 
30@32 deg., 64e. per gal. 

Chicago—Nov. 17, tank-car lots, f.o.. 
Oklahoma, freight to Chicago, 92c. per 
bbl.; 24@26 deg., $1.30 per bbl.; 26@30 
deg., $1.35; 30@32 deg., $1.40. 


. 
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New Plant Construction 
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Calif., Los Angeles—Glacicr Palace Ice 





Minn., Madison — City plans improve- Tex., Abilene—State Gd. of Control, c/o 

Skating Association, 1547 North Western ments to waterworks system including deep S. B. Cowell, Chn., Austin, and T. B. Bass, 

\ve., awarded contract for the construc wells, reservoir, pumping equipment, ete. Abilene, is having plans prepared for the 

tion of an ice skating rink at Clinton St. estimated cost $35,000, construction of a 10 ton ice plant for 

and Van Nuys Ave. to Malcolm Smith Co., Minn., New Prague—City is having plans State hospital here, Estimated cost $ 5,000. 

6665 Sunset Blvd. Estimated cost $80,000. prepared for the remodeling of electric W- Nichol and G. Campbell, 29-30 Radford 
Calif., San Francisco—J. T. Ludlow, 460 power station from d.c. to 


a.c., and exten- Bldg., Abilene, are engineers, Complete 
Montgomery St., [Engr., is preparing plans sion to distribution system. Estimated cost ©4Uipment will be required. 
for the construction of an ice skating rink $50,000, J. H. A. Brahtz, 601 Builders Tex., Amarillo—City plans an election 
on 48th Ave. Iistimated cost $600,000, Iexchange LBidg., St. Paul, is engineer. Dec. 21 to amend charter making $1,750,000 
Owner's name withheld Miss., Moss Point—City plans an elec- Pond issue legal. Bonds were voted for 
Calif., Soldiers Home (Sawtelle P. O.) tion Dee. 1 to vote $135,000 bonds for im- waterworks improvements including ’ 
National Home for Disabled) Volunteer provements to waterworks including a 300,- 2,900,600,000 gal. storage reservoir, 5,000,- 
Soldiers, Pacific Branch, will receive bids 000 gal. reservoir, 100,000 tank on tower, 000 gal. distribution shelagr apc Six 1,000 
until Jan. 18, 1926 for the construction of 800 ft. well, oil burning engines, pumps, &-P-m. deep well and two 3,000 g.p.m. hori- 


a hospital including mechanical equipment ete. H. A. Mentz, Hammond, La., is engi- —" sos ete. J. D. sartlett, City 
and elevators. CC. W. Wadsworth, Gen.  neer, Mer. - B. Jones, Amarillo, is engineer. 
Treas. Mo., Kansas City — Armour-Warwick , oe Bye ae tg a Ice & ? Coal Co., 
Calif., South Pasadena — City plans an Blvd., A. B. Young, Pres., 3619 Broadway, ian Gia uae He Web ae Seer eee = = 
election to vote $450,000 bonds for water- awarded contract for the construction of a (ce, Plant to H, eber, 311 Perlstein Bldg 


4 . . > : $29 
works improvements including the installa- 12 story hotel at Broadway and Valentine p= 2,000. 


tion of pumping plants, reservoirs, mains, Blvd. to Fleming-Gilcrist Construction Co., Tex., Colorado—Colorado Tee Co., e¢/o 
ete. Olmstead & Gillelen, Hollingsworth 320 New York Life Bldg. Estimated cost L. J. Geer, Sweetwater, will build a 20 ton 
Bidg., Los Angeles, are engineers. $1,600,000, ice plant and cold storage warehouse here 

Colo., Denver—Continental Oil Co., Con- Neb., Grand Island—H. [F. Clifford, will by day labor. Kstimated cost $100,000 


tinental Oil Bldge., awarded contract for the receive 


oca5 bids until Dee. 15 for one or two Private plans. Machinery for complete ice 
construction of a 10 story office building at) 700 hp. 


water tube boilers and mechanical Plnt will be required. 


18th and Glenarm Sts. to G. M. Tamblyn, stokers for water and power plant.  Esti- Tex., Denton—Crystal Ice Co., plans the 
Sweeney Bldg. Estimated cost $1,000,000. mated cost $22,500 each and $11,500 each construction of a 25 ton ice plant Msti- 
Conn., Hartfor€d—One Hundred Mighteen respectively. Pillsbury Engineering  Co., mated cost $60,000, Private plans. Ma 
Observation Squadron Connecticut Na- 2344 Nicollet Ave. S., Minneapolis, Minn., chinery will be required. 
tional Guard, awarded contract for the con- IS engineer, Tex., Sweetwater — Sweetwater Ice & 
struction of an armory including central Neb., Lincoln—City is having plans pre- Cold Storage Co., will build an addition to 
heating plant on Brainard Field to Bart- pared for the eonstruction of a power plant ice and cold storage plant by day labot 
lett-Brannard Co., Ine. 252 Asylum St. two complete units to be installed with room to increase capacity of plant 30 tons daily 
listimated cost $60,000. provided for a third unit later. Estimated estimated cost $150,000, Private plans 
Fla.. Tamp2—Citizens Tee Corp., plans cost $75,000, J. R. Betts, c/o Diesel Engine Machinery for a 30 ton plant will be re- 
the coustruction of a 60-ton ice plant at Islectrie Co., is engineer. quired, 
North Ave. and Oak St. Estimated cost 


Neb., Omaha—City Ice & Fuel Co., 1935 Tex., Wichita Falls—W. F. Parish is hav- 
$75,000. iuclid Ave., will soon award contract tor ing plans prepared for the construction of 

Pla., Tampa—Tampa Artic Co, B. A. enlarging and remodeling of ice plant to a 7 story oftice building at Sth and Laman 
Rurford, Jr., Pres., plans the construction increase capacity to 250 





tons daily. Esti- Sts. Estimated cost $450,000 to $500,000. 

of a 100-ton ice plant. Estimated cost mated cost $100,000, Mlectric equipment Sanguinett, Staats, Hedrick & Pate, First 
$225,000. for freezing room will be required. National Bank Bldg., Ft. Worth, are archi- } 

W., Chieago—Edgewater Athletic Club, N.J., Asbury Park—Asbury Park Comrs., tects. | 
105 West Monroe St. will receive bids A, G. King, Clk., plans the construction of Va., Virginia Beach—Virginia Beach Ho- 
about Jan. - for the construction of a 15 a heating plant in municipal pavillion on tel Corp., c/o Neff & Thompson, Seaboard 
club including swimming pool, ice storage Sunset Ave. Estimated cost $20,000, National Bank Bldg., Norfolk and George 
room, vefrigerating machinery, three 200 Y. Rogers, is architect B. Post & Sons, 101 Park Ave., New York 
Heine type boilers, ventilators, 2) passenger N. J., Gloucester—Forest Mercerizing Co., N. Y., Archts., will soon award contract 
ind oT freight: elevator, ete. at Sheridan wil soon award contract for addition to for the construction of a 7 story hotel here 

toad and Ardmore Ave lMstimated cost plant including boiler house, cte. on Essex Estimated cost $1,000,000, 
$3,500,000. PT. Gerhardt, Gt West Ran- se co. kk. Wunder, 1520 Locust St., Phila- 
dolph St., is architect. 


! Va., Yorktown—Yorktown Manor Hotel 
delIphia, VPa., is architect. Corp., ¢/o J. HH. MaecDowell, Bulkley Blas, 
. ; € aa : N. ¥., New York—Ellban Realty Corp., Cleveland, O., Areht., awarded eontraet for 
Buttas of B-W Construction Co., 720 Cass ¢/o Schwartz & Gross, 347 5th Ave., Archts., the construction of 2a 4 story hotel to A. A 
St., will soon award contract for the con is having plans prepared for the construe- Lane Construction Co., 1860 Kast 55th St 
struction of a 12 stery apartment at Soth tion of a 14 story apartment at Park Ave. 
St. and Hyde Park Blvd estimated cost 


Hl. Chicago (* I Henry and J H 














iMstimated cost $1,000,000, 

$1,500,000 Lowenberg & Lowenberg, 111 mene — _ ewe _ eae ” Wis., Green Bay—Byllesby Engineering 
West Monroe St., are architects. N. ¥., New York—aA. I. Lefeourt, sol « Management Corp., 231 South La Salle 
Hl., Chieago—H. O. Stone & Co., 6 North Broadway, plans the construction of a } St.. Chieago, UL, is receiving bids on the 
Ps, th po NR a ester acon co the pecan story loft building at 7th Ave. and 2 rads structural = steel for the proposed steain 
atrention ‘of ae 15 storv apartine nt at 1329 St. estimated cost 97,000,000, Architect power plant here, _for Wisconsin Public 
esas te oe. : Tes ee HL: sale: oom and engineer not selected. Work will be  Serviee Corp. Estimated total cost $2,- 
—o wth “Mit hi ‘pict ya pa t done by separate contracts under the super- 000,000 

; o Michig: ‘ 1s ate ‘OS : : . 
$1,000,000, Vision of owner. Wis., Milwaukee—Chain Investment Co., 
Ul, Granite City—Midland Coke & Tron N. ¥., New York—One Hundred Seven- c/o Rosman & Wierdsma, 490 Broadway, 
Corp., 117 North Fourth St., St. Louis, Mo, teen Liberty Street Corp., c/o Walker & N. Y., Archts., will soon award contract 
has taken over the properties of the St Gillette, 128 Kast 37th St., Archts., and construction of an 8 story apartment on 
Louis Coke & Tron Corp. and awarded con- Engrs., is having plans prepared for the Grand Ave. Estimated cost $600,000. 
tract for the construction of an electric Construction 4 a 17 story office building. Wis., Milwaukee—R. Cramer, 1105 Uliet 
power plant of two 5,000 kw. units also Estimated cost $1,000,000, St., Engr., is receiving bids for the con- 
a blast furnace 3,500 ton steel capacity to N. Y¥., New York—Three Thousand Kight struction of a 3 story laundry and power 
titer-Conley Co. Ine., Oliver Bldg... Pitts- : 


Hundred Fifty Four Corp., c/o KE. Roth, house for Milwaukee Hospital, 22nd and 
119 West 40th St., Areht. and Engr., is Cedar Sts. Estimated cost $60,000, 
having plans prepared for the construction 


burgh, Pa Estimated cost $2,500,000 
WL, Granite City—St. Elizabeth Tospital 





: : oe , “ N. Z., Wellington—Public Works Sup- 
Will soon receive bids for the construction of a 19 story hotel at 26 West 54th St. plies and Tenders Committee, Will receive 
of a 4 story hospital on Madison Ave. Estimated cost $1,500,000, bids until Jan. 26, 1926, for Waikato Power 
Mstimated cost aia Vv. J — oyn- N. ¥.. New York—H. H. and P. Uris, Scheme, Sect. 131, two 110 kv. oil immersed 
dicate Trust Bldg., St Louis, Mo., iS 553 West 26th St. is having plans pre- circuit breakers, 5 sets of airbrake switches 
architect. A -_ : pared for the construction of a 21.) story 8 sets of isolating switches, operating 

Mich., Detroit Briggs Development Co.,  otftice building on Lafayette and Read Sts sticks for isolating switches, insulators, 
W. O riges, 1T165t Mack Ave., awarded iistimated cost $2,000,000, suchman = & spares, ete., for Hamilton substation. Sect 
contract for the construction of a 5) story 


} / ; Kahn, 49 West 45th St., are architects and 144, 250,000 v. 50 amp. and 50,000 vy, 120 
apartment including steam heating svstem 


ret ‘ D ‘ 4A * ler engineers, amp. automatie oil switches, 50,000 Vv. 120 
22396 gy Pi Blde ve eee eee N. ¢., Norwood—Carolina Power & Light ae gga tora ed oil switch, a oY. 0UU N 
$500,000 ? Co, P. A. Tillery, Gen. Mgr., Raleigh, plans Singhs, pole isolating switches for horizontal 
sf , ‘ . mt win . $ e innae x £. SWitc On ‘ ve qo g ‘ es, 

Mich., Detroit—M Hamburger, 5815 ae dee ee ox tae waa oe etn oil switch terminals, 3 current iranetot 
Brush St., is having plans prepared for the Raves. - ea ' en ae ee mers, ete. Sect. 145, 2 sets of 50,000 \ 
construction of a 2 story hotel including : lightning arresters and accessories fot 
steam heating equipment on Cass Ave. Okla., Kingfisher—City plans an election Waikino substation. Sect. 191, four 4,00 
iistimated cost $2,000,000, Private plans. Dee. 8 to vote $40,000 bonds for the in- kya. transformers single phase units to 

Mich., Highland Park (Detroit P. 0.) Stallation of a 1,000 kw. steam turbine form 12,000 kva. bank 66,000/11,400 —\ 
Highland Building Corp., c/o Spencer, Senerator for municipal light plant, WW delta star connected with one spare unit 
White & Prentis Co 1200 Washington Ash, is engineer, 


O.. Lake Coleridge Electrie Power Seheme 

Boulevard Bldg., Detroit, is having plans Tenn., Bristol—Pristol Gas & Electric Ont., Kleinburg—Hydro-Electric Powe 
prepared for the construction of a 5 story Co., subsidiary of Cities Service Co., H. L. Comn., 190 University Ave., Toronto, ha 
partment including steam heating boilers Doherty & Co. 60 Wall St.. New York, had plans prepared for the construction 0 
and equipment on Bartlett Ave., here a plans the construction of a hydro an outdoor type transformer station her 
lustimated cost $35,000,000, I. Chesnow, electric plant on the Wautauga River, here. three 125 kva. transformers T. A. Gaby 


a 
485 State St., Detroit, is architect. Mstimated cost $500,000, 190 University Ave 


Toronto, is engines! 








